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SECTION 1. GENERAL INFORMATION

1.1 BACKGROUND

Technologies under development for the detection and discrimination of unexploded
ordnance (UXO) require testing so that their performance can be characterized. To that end,
Standardized Test Sites have been developed at Aberdeen Proving Ground (APG), Maryland and
U.S. Army Yuma Proving Ground (YPG), Arizona. These test sites provide a diversity of
geology, climate, terrain, and weather as well as diversity in ordnance and clutter. Testing at
these sites is independently administered and analyzed by the government for the purposes of
characterizing technologies, tracking performance with system development, comparing
performance of different systems, and comparing performance in different environments.

The Standardized UXO Technology Demonstration Site Program is a multi-agency
program spearheaded by the U.S. Army Environmental Center (AEC). The U.S. Army Aberdeen
Test Center (ATC) and the U.S. Army Corps of Engineers Engineering Research and
Development Center (ERDC) provide programmatic support. The program is being funded and
supported by the Environmental Security Technology Certification Program (ESTCP), the
Strategic Environmental Research and Development Program (SERDP) and the Army
Environmental Quality Technology Program (EQT).

1.2 SCORING OBJECTIVES

The objective in the Standardized UXO Technology Demonstration Site Program is to
evaluate the detection and discrimination capabilities of a given technology under various field
and soil conditions. Inert munitions and clutter items are positioned in various orientations and
depths in the ground.

The evaluation objectives are as follows:

a. To determine detection and discrimination effectiveness under realistic scenarios that
vary targets, geology, clutter, topography, and vegetation.

b. To determine cost, time, and manpower requirements to operate the technology.

c. To determine demonstrator’s ability to analyze survey data in a timely manner and
provide prioritized “Target Lists” with associated confidence levels.

d. To provide independent site management to enable the collection of high quality,
ground-truth, geo-referenced data for post-demonstration analysis.

1.2.1 Scoring Methodology

a. The scoring of the demonstrator’s performance is conducted in two stages. These two
stages are termed the RESPONSE STAGE and DISCRIMINATION STAGE. For both stages,
the probability of detection (Ps) and the false alarms are reported as receiver-operating




characteristic (ROC) curves. False alarms are divided into those anomalies that correspond to
emplaced clutter items, measuring the probability of false positive (Pg,), and those that do not
correspond to any known item, termed background alarms.

b. The RESPONSE STAGE scoring evaluates the ability of the system to detect emplaced
targets without regard to ability to discriminate ordnance from other anomalies. For the blind
grid RESPONSE STAGE, the demonstrator provides the scoring committee with a target
response from each and every grid square along with a noise level below which target responses
are deemed insufficient to warrant further investigation. This list is generated with minimal
processing and, since a value is provided for every grid square, will include signals both above
and below the system noise level.

c. The DISCRIMINATION STAGE evaluates the demonstrator’s ability to correctly
identify ordnance as such and to reject clutter. For the blind grid DISCRIMINATION STAGE,
the demonstrator provides the scoring committee with the output of the algorithms applied in the
discrimination-stage processing for each grid square. The values in this list are prioritized based
on the demonstrator’s determination that a grid square is likely to contain ordnance. Thus,
higher output values are indicative of higher confidence that an ordnance item is present at the
specified location. For digital signal processing, priority ranking is based on algorithm output.
For other discrimination approaches, priority ranking is based on human (subjective) judgment.
The demonstrator also specifies the threshold in the prioritized ranking that provides optimum
performance, (i.e., that is expected to retain all detected ordnance and rejects the maximum

amount of clutter).

d. The demonstrator is also scored on EFFICIENCY and REJECTION RATIO, which
measures the effectiveness of the discrimination stage processing. The goal of discrimination is
to retain the greatest number of ordnance detections from the anomaly list, while rejecting the
maximum number of anomalies arising from nonordnance items. EFFICIENCY measures the
fraction of detected ordnance retained after discrimination, while the REJECTION RATIO
measures the fraction of false alarms rejected. Both measures are defined relative to
performance at the demonstrator-supplied level below which all responses are considered noise,
i.e., the maximum ordnance detectable by the sensor and its accompanying false positive rate or

background alarm rate.

e. All scoring factors are generated utilizing the Standardized UXO Probability and Plot
Program, version 3.1.1.

1.2.2 Scoring Factors

Factors to be measured and evaluated as part of this demonstration include:

a. Response Stage ROC curves:
(1) Probability of Detection (P4").
(2) Probability of False Positive (Pg, ).

(3) Background Alarm Rate (BAR™) or Probability of Background Alarm (Pga™).
2




b. Discrimination Stage ROC curves:

(D
€3
3)

Probability of Detection (Pa**).
Probability of False Positive (Pg, ).

Background Alarm Rate (BAR®*) or Probability of Background Alarm (Ps%).

c. Metrics:

1)
@
3

Efficiency (E).
False Positive Rejection Rate (Ryp).

Background Alarm Rejection Rate (Rga).

d. Other:

(D
)
3
“@
)
(6)
(7

Probability of Detection by Size and Depth.

Classification by type (i.e., 20-, 40-, 105-mm, etc.).

Location accuracy.

Equipment setup, calibration time and corresponding man-hour requirements.
Survey time and corresponding man-hour requirements.
Reacquisition/resurvey time and man-hour requirements (if any).

Downtime due to system malfunctions and maintenance requirements.

1.3 STANDARD AND NONSTANDARD INERT ORDNANCE TARGETS

The standard and nonstandard ordnance items emplaced in the test areas are provided in
Table 1. Standardized targets are members of a set of specific ordnance items that have identical
properties to all other items in the set (caliber, configuration, size, weight, aspect ratio, material,
filler, magnetic remanence, and nomenclature). Nonstandard targets are inert ordnance items
having properties that differ from those in the set of standardized targets.



TABLE 1. INERT ORDNANCE TARGETS

Standard Type

Nonstandard (NS)

20-mm Projectile M55

20-mm Projectile M55

20-mm Projectile M97

40-mm Grenades M385

40-mm Grenades M385

40-mm Projectile MKII Bodies

40-mm Projectile M813

BDU-28 Submunition

BLU-26 Submunition

M42 Submunition

57-mm Projectile APC M86

60-mm Mortar M49A3

60-mm Mortar (JPG)

60-mm Mortar M49

2.75-inch Rocket M230

2.75-inch Rocket M230

2.75-inch Rocket XM?229

MK 118 ROCKEYE

81-mm Mortar M374

81-mm Mortar (JPG)

81-mm Mortar M374

105-mm Heat Rounds M456

105-mm Projectile M60

105-mm Projectile M60

155-mm Projectile M483A1

155-mm Projectile M483A

500-1b Bomb

JPG = Jefferson Proving Ground.




SECTION 2. DEMONSTRATION
2.1 DEMONSTRATOR INFORMATION

2.1.1 Demonstrator Point of Contact (POC) and Address

POC: Peter Clark
01161 7 38622588
pclark @ g-tek.biz

Address: G-TEK Australia PTY Limited
3/10 Hudson Rd,
ALBION QLD 4010 Australia

2.1.2 System Description (provided by demonstrator)

a. Sensor System Description. The man portable TM-5EMU consists of the following
components:

Item Manufacturer Model
Magnetometer Control Module G-TEK TM-5EMU MPX
Multi-period, transient electromagnetic (EM) sensors | Minelab Electronics F1B2
DGPS (digital Global Positioning System) Ashtech Z-Extreme
Odometer G-TEK TM-4D

The TM-5EMU EM detector system may be configured with one or two sensors measuring
the transient EM response. In the application proposed, two sensors will be mounted in an array,
oriented perpendicular to the survey direction delivering a 1.2 meter swath width. In the
dual-sensor mode, the TM-5EMU is operated by a single person (fig. 1).

The TM-5EMU interfaces with both industry standard RTK DGPS and proprietary cotton
thread based odometer systems providing versatile positioning adaptable to varied terrain and
vegetation conditions. It has been used successfully for over 5 years. The odometer remains the
positioning technology of choice in adverse terrains; DGPS is preferred in open environments.
Combined, they meet the requirements of most situations.

The TM-SEMU user interface provides a continuous set of data quality monitors. There
are audio and graphic displays and alarms monitoring sensor signal quality and position data
quality. A key attribute of the TM-5EMU is its virtual immunity to hot rocks.



b

Figure 1. Photograph of dual sensor TM-SEMU EM detector data acquisition system.

Prior to the commencement of a survey, the TM-5EMU undergoes three procedures taking
5 minutes to complete all three. (1) Sensor pulse repetition frequency is swept over about 100
Hz, centered at 1200 Hz, to select the frequency corresponding to the lowest receiver RMS noise
level, in order to minimize RF interference. (2) Sensor is ground balanced to compute ground
response parameters that are stored in memory so that the ground response may then be
subtracted from the received signal in real-time. (3) A control source known as an EMUlator is
used check that sensor signal levels are within specification.

The sensor is a monocoil acting as both transmitter and receiver, operated as a vertical
magnetic dipole, with 16 turns, a diameter of 18 inches, inductance of 300 uH and resistance of
0.7 Q. During surveying, the sensor coil height is maintained at an elevation of 100 mm, with the
minimum HERO safe operating height calculated to be 10 cm above ground.

The transmitted waveform consists of two different length pulses (200 ps, 3.3 A and 50 ps,
830 mA), repeated at the rate of approximately 1200 Hz. The peak pulse amplitudes are based
on an application of 5 V, and at turn-off, the pulses ramp to zero in about 2-4 s, (corresponding
to the self-induced emf clipped to 187 V). The theoretical bandwidth of about 500 kHz reduces
to about 300 kHz after the addition of amplifiers and integrators. The detector is based on
synchronous demodulation, sampling the secondary field decays over narrow integration gates.
After subtracting the ground response and digitizing at approximately 60 Hz, the output is
decimated to 32 samples per second that are recorded with a DGPS position at a >1 Hz rate.
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Amplifier gains are adjusted to provide digital output between + 4096 units such that background
noise is set to + 1 to 2 units. A low pass filter is applied at periodic intervals to reset the
background signal to a zero mean. During a traverse this filter is switched out so that the filter
does not attenuate target responses, and the drift is removed from the digital record in
post-processing with a high-pass filter.

b. Positioning System Description. G-TEK proposed using a combination of the
following survey/navigation technologies:

Item Manufacturer Model
DGPS Ashtech Z-Extreme
Odometer G-TEK TM-4D
Polychain PEKO 100M
Siters Various Generic traffic cones. Wooden dowels and flagging.

The TM-5EMU EM detector system interfaces with both industry standard real-time
kinetic (RTK) DGPS and proprietary cotton thread based odometer systems providing versatile
time or position-based positioning that is adaptable to varied terrain and vegetation conditions.
In both cases, where UXO detection standards of survey coverage is required, G-TEK operators
use a pre-established control grid and visual sighters for straight-line navigation, and use the
DGPS or odometer for data positioning only.

2.1.2.1 Using DGPS in the Open Area. DGPS is the technology of choice in situations where
satellite coverage is reliable. In this case, any of the industry standard RTK systems (with the
precise 1 pulse per second facility) may be used although in this program we propose using the
Ashtech Z-Extreme system (with NovAtel RT-2 as a backup). Our preference is to establish a
Global Positioning System (GPS) base-station on a monument that is within 1 km of the survey
area and to use a radio link to the roving GPS receiver. In the roving instrumentation, sensor
data is merged synchronized with the transformed DGPS positions and recorded. In this way,
sensor data is positioned with an accuracy of better than 5 cm. Prior to commencing survey, the
roving GPS is located at a known reference to confirm the integrity of the system and
transformations used. The real time DGPS will be used to establish a control grid using non-
metallic pegs at intervals appropriate to the level of visibility. At APG, a control line interval of
25 or 50 meters is anticipated. The non-metallic polychains will then be laid as control lines,
perpendicular to the proposed survey direction. Visual sighters will be located along the first
survey line and used as a visual aid to navigation. As each sighter is reached, it is moved
0.8 meters laterally to the position of the return survey line.

2.1.2.2 Using the Odometer in the Wooded Area. The control grid setup will combine the
use of DGPS and cotton odometer survey techniques. Navigation will be done the same as
described above. However, 5 meters before the commencement of each new transect, the cotton
thread is tied to either vegetation or a small peg anchored to the ground. When each control line
is reached, a distance mark is recorded in the TM-5EMU prior to moving the cone. At the
completion of each survey grid section the cotton is gathered and removed from the site. In
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post-processing, linear error distribution delivers positional accuracy that is typically less than
0.1 percent of the distance between control lines (0.1 percent of 25 meters delivers 2.5 cm
accuracy in this case). Because the odometer is used in more adverse terrain including forests,
protocols have been developed using the electronic notepad facility of the TM-5EMU for
recording the location of obstacles (e.g., trees) and the direction taken around these. If a UXO is
detected close to such a tree, the validation team will know which side of the tree to search.
Experience over many years surveying in forested conditions has indicated that an rms target
position error of less than 30 mm can be anticipated with the greatest errors occurring where
obstacles are circumvented. These errors are not cumulative and are comparable with the
interpreted target position errors achieved using DGPS.

2.1.3 Data Processing Description (provided by demonstrator)

a. Data Processing. The data will be processed in the following sequence (the software
used at each step is noted in square brackets):

b. Data Acquisition.

(1) Up to 2 sensors of 2-channel EM data will be recorded at 32 Hz in DGPS mode and 5
cm in cotton odometer distance-mode [G-TEK’s EMUDAS field Data Acquisition software].

(2) The GPS positions (at no less than 1 Hz) will be transformed in real-time into the
required coordinate system [G-TEK’s EMUDAS field Data Acquisition software].

(3) In cotton odometer mode the precise vertices of the survey boundary and control lines
are measured with the RTK-DGPS and entered into the TM-SEMU EM. The operator will be
responsible for hitting the start and stop button for each line [G-TEK’s EMUDAS].

(4) The GPS and EM data will be merged on the 32 Hz time-base in real-time. Drift
corrections are then applied [EMUDAS]. In distance-mode no merging is required.

(5) The data will automatically be assigned unique line-numbers during the data
acquisition. The data will be indexed by these line-numbers during the line-based processing
(i.e. up to the gridding stage). Extraneous data will be either automatically or manually flagged

as not required.

(6) The positions of the individual sensors will be calculated from the precisely measured
sensor GPS antenna offsets and the instantaneous track direction of the array. These individual
sensor track positions will be referenced as sub-lines 1 to 2. In distance-mode this stage is

automated [G-TEK’s EMUDAS].

(7) All data will be transferred from the field device to the processing computer and a
Field Data Sheet completed by each crew leader (attachment A, DID OE-005-05.01).

c. Post-Processing by the Processing Geophysicist.




(1) The GPS track will be checked, edited and smoothed, as required [Geosoft]. For
cotton positioning the distance recorded by the precise electronic odometer will be compared to
the expected known length of each line [G-TEK’s Distance-Based Processing Software].

(2) The EM data will then be automatically and manually scanned for the removal of
invalid data [Geosoft].

(3) At this stage the raw data will be exported to Geosoft ASCII XYZ format (with line
reference headers and column labels) complying with the raw data submittal guidelines on the
Standardized UXO Technology Demonstration Site-Submission for Scoring web site. The data
will then be written to CD for submission [Geosoft].

(4) The data will then be refiducialled to a distance-base of no greater than 0.05 meter to
facilitate band-pass filtering to reduce effects with wavelengths determined to be inconsistent
with the target anomalies (e.g. radio interference) [Geosoft-G-TEK’s Geosoft executable (GXs)].

(5) Both channels of data will then be gridded to a square mesh no greater than 0.05
meter, using minimum curvature gridding with a maximum tension of 1 and using the Geosoft
FLOAT grid format [Geosoft]. :

(6) Both Channels of gridded data will then be loaded into the viewing and interpretation
software for semi-automated interpretation. This process involves the automatic selection of
positive and negative maximums and whose amplitudes exceed the interpretation thresholds.
These selections are then manually checked and amended. Parameters from the selected
anomalies (from both channels) are then determined for use in an automated rule-based
discrimination procedure. Use will be made of the ground-truth data from the calibration lane to
fine tune the discrimination settings. This will then provide the basis for the discrimination
classification and prioritization in the submittal [G-TEK’s MagSys].

(7) The information on the selected anomalies (processed data) will then be imported into
a Microsoft (MS) Excel spreadsheet for formatting for presentation as a digsheet based on the
template attachment C, DID OE-005-05.01 and written to CD for submittal [G-TEK’s
EODReporter MS Excel macro].

(8) The digsheet data (processed data) will also be reformatted to comply with the
Processed Data Submittal guidelines on the Standardized UXO Technology Demonstration
Site-Submission for Scoring web site. The data will then be written to CD for submission
[MS EXCEL].

(9) The colour contour, processed EM grid-image, with selected anomalies marked will
be presented based on the map template attachment D, DID OE-005-05.01 also on CD [Geosoft].

d. Data processing during interrogation (Blind Test Grid). Anomaly parameters such as
peak amplitude and width at half-amplitude in the north to south and east to west directions will
be captured. These parameters will then be used in a rule based discrimination system for the
discrimination classification and prioritisation in the submittal [G-TEK’s EODReporter].

9




2.1.4 Data Submission Format

Data were submitted for scoring in accordance with data submission protocols outlined in
the Standardized UXO Technology Demonstration Site Handbook. These submitted data are not
included in this report in order to protect ground truth information.

2.1.5 Demonstrator Quality Assurance (QA) and Quality Control (QC) (provided by
demonstrator)

G-TEK will perform QC steps and tests using the DID OE-005-05.02 and the following
QC test frequency:

Day Start
and End

Repeat Last
Two Grid Lines

Test Power
Description On
Equipment 5-min
Warm Up
Record Sensor X
Offsets
Personnel Test
Vibration Test
Static & Spike 3 min/1l min/
Test 3 min
Six Line Test X
Repeat Lines X
Visit Survey X
Point

Day Start First Day

bl b

Equipment/Electronics Warm-up for 5 minutes: This allows for thermal stabilization of
electronics.

Record Relative Sensor Position (criteria: 1 cm accuracy): Document relative navigation and
sensor offsets, detector separation, and detector heights above the ground surface.

Personnel Test (Criteria < 10 emu at 10 cm from sensors): To ensure survey personnel have
removed all potential metallic interference sources from their bodies.

Shake Test (< Criteria 10 emu): To identify and replace shorting cables and broken pin-outs on
connectors. With the instrument held in a static position and collecting data, cables are shaken to
test for shorts and broken pin outs. Repaired or replaced cables are rigorously retested before

use.

Static Background and Static Standard Response (Spike) Test (Criteria:10 emu): To quantify
instrument background readings, electronic drift, locate potential interference spikes, and
determine impulse response and repeatability of the instrument to a standard item. Review in

real-time.

10




Six Line Test (Criteria: Repeatability of response amplitude + 20 percent, positional Accuracy
+ 20 cm): To document latency, heading effects, repeatability of response amplitude, and
positional accuracy. The test line will be well marked to facilitate data collection over the exact
same line each time the test is performed. Background response over the test line is established
in Lines 1 and 2. A standard test item, such as a steel trailer hitch ball will be used for Lines 3
through 6.

Visit Survey Point (Criteria: +25 cm): Check that GPS base location and transformations are
correct.

Repeat Last Two Lines of Each Grid (Criteria: Repeatability of Response Amplitude
+ 20 percent, Positional Accuracy + 20 cm): To determine positional and geophysical data
repeatability.

TM-5EMU Calibration (Criteria: >250 EMU): By the use of a calibration device known as an
"EMUlator" (developed by G-TEK for the purpose of establishing the integrity of the
TM-5EMU) the EMU]Iator is placed touching the rim of the sensor coil and data is recorded for a
period of 60 seconds. The EMUIator delivers a controlled response to the excitation transmitted
by the TM-5EMU.

Sensor Elevation: The TM-5EMU will be operated at a low but uniform elevation. To help the
operator achieve this, a piece of non-conductive tape will be attached to the back of the coil,
hanging 10 cm. The operator then maintains the end of the tape just touching the ground (or
where he judges the ground to be below the grass cover). Higher elevations due to vegetation
will be noted.

Data Processing: The data processing and interpretation will be checked by a second
geophysicist. All intermediate processing stages of the data will be retained in meaningfully
named columns within GEOSOFT for this purpose. All data will be backed up daily.

For quality assurance measures, the data collected during the pre-survey QC checks will be
processed, documented and checked by the Data Processing Geophysicist to assure that the entire
system will provide the quality to achieve the desired outcome of detecting and correctly
discriminating the UXO items down to their specified depth as determined by the site conditions.
The RTK-DGPS systems have a quoted accuracy of 2.0 cm + 0.1 mm/(km to the base-station)
Central Error Probability (CEP) in dynamic mode. In practice, however, assuming a consistent
differential correction of 1 per second and a baseline less than 2 km the worst case absolute
accuracy will be + 5.0 cm with a typical accuracy of + 2.5 cm. Synchronization errors between
the EM detector and the GPS will be reduced by calibration down to the resolution of the
sampling rate of 0.03 second. In sloping terrain there will be an additional error when the GPS
antennae pole varies from the vertical.

In the forested areas we will use an electronic cotton odometer system to track the sensors’
positions along line. This system has an inherent along-line accuracy of <1 percent and a
resolution of 5 cm. However, when the start and end positions are known, this error is reduced
to <0.2 percent of the distance between known points. In this case we propose to have control
lines at not greater than 25 m intervals. That is an accuracy of + 5 cm.
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Estimated Accuracy of the Navigation System: The primary navigation method will be the use
of accurately placed sighters along control lines. The operators must then keep at least two
sighters in line with the center point of the sensor array. This navigation technique will be used
with both the cotton and GPS position tracking systems. The advantage of system is its
simplicity and applicability to difficult situations. The accuracy of this system depends on the
accuracy of the pegged grid and the diligence of the operators. The anticipated typical across-
line error is +10 cm. The effective swath width of the 2-sensor-array will be 1.2 m. The nominal
lane spacing of 1.0 m will allow for cross-line navigation variations.

QA of Positioning: The GEOSOFT DoD UXO QA System will be used to report on "Line
Coverage Comparison". This report will allow the quantification of the data positioning on a line
basis. Lines that fail will trigger "Re-Do" orders to Field Crew Leaders.

QA of Sensor Data Quality: The quality of each sub-line of data will be quantified as the largest
distance with consecutive invalid sensor data. If a sub-line fails the criteria then a "Re-Do" order
will be triggered. The magnetometer base-station will be subjected to similar quality
quantification and recording process.

QA Based on a Two Traverse Resurvey: The sensor data and interpretation will be compared to
the original and the whole-system repeatability will be reported for quality assurance.

QA of Data Processing: During data processing the dates and times of the various data streams
will be automatically correlated by the software. A second QC geophysicist will check the
quality of the raw data, the selected processing parameters, interpretation parameters and the
final gridded data. They will then provide quality assurance of the interpretation by checking
each grid of data for missed anomalies. The QC geophysicist can then add but not delete more
anomalies. The QC geophysicist will then repeat the discrimination process on 10 percent of the
anomalies and compare the results. This process will then assure the quality of the final
prioritized dig sheet result. This will then allow the generation of a quantified assured depth of

detection versus calibre graph.

QA of Reacquisition and Validation: After anomaly validation entry of the finds into the
digsheet (based on the template "Attachment C, DID OE-005-05.01") the dig-sheet is returned to
the processing geophysicist. The Processing Geophysicist then checks the description of the
finds against the interpretation. Any discrepancies would be tracked on the dig-sheet into
columns provided and the validation team may be asked to reinvestigate those items not signed
off by the geophysicist. The completed digsheet will then provide a further QA product.

2.1.6 Additional Records

The following record(s) by this vendor can be accessed via the Internet as PDF files at
www.uxotestsites.org.
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2.2 APG SITE INFORMATION

2.2.1 Location

-The APG Standardized Test Site is located within a secured range area of the Aberdeen
Area of APG. The Aberdeen Area of APG is located approximately 30 miles northeast of
Baltimore at the northern end of the Chesapeake Bay. The Standardized Test Site encompasses
17 acres of upland and lowland flats, woods and wetlands.

2.2.2 Soil Type

According to the soils survey conducted for the entire area of APG in 1998, the test site
consists primarily of Elkton Series type soil (ref 2). The Elkton Series consists of very deep,
slowly permeable, poorly drained soils. These soils formed in silty aeolin sediments and the
underlying loamy alluvial and marine sediments. They are on upland and lowland flats and in
depressions of the Mid-Atlantic Coastal Plain. Slopes range from O to 2 percent.

ERDC conducted a site-specific analysis in May of 2002 (ref 3). The results basically
matched the soil survey mentioned above. Seventy percent of the samples taken were classified
as silty loam. The majority (77 percent) of the soil samples had the measured water content
between 15- and 30-percent with the water content decreasing slightly with depth.

For more details concerning the soil properties at the APG test site, go to
www.uxotestsites.org on the web to view the entire soils description report.

2.2.3 Test Areas

A description of the test site areas at APG is provided in Table 2.

TABLE 2. TEST SITE AREAS

Area Description
Calibration Grid |Contains 14 standard ordnance items buried in six positions at various
angles and depths to allow demonstrator equipment calibration.
Blind Grid Contains 400 grid cells in a 0.2-hectare (0.5 acre) site. The center of each
grid cell contains ordnance, clutter or nothing.
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SECTION 3. FIELD DATA

3.1 DATE OF FIELD ACTIVITIES (14 October 2003)
3.2 AREAS TESTED/NUMBER OF HOURS

Areas tested and total number of hours operated at each site are provided in Table 3.

TABLE 3. AREAS TESTED AND

NUMBER OF HOURS

Area Number of Hours
Calibration Lanes 1.67
Blind Grid 3.58

3.3 TEST CONDITIONS
3.3.1 Weather Conditions

An ATC weather station located approximately 2 miles west of the test site was used to
record average temperature and precipitation on an hourly basis for each day of operation. The
temperatures listed in Table 4 represent the average temperature during field operations from
0700 through 1700 hours while the precipitation data represents a daily total amount of rainfall.
Hourly weather logs used to generate this summary are provided in Appendix B.

TABLE 4. TEMPERATURE/PRECIPITATION DATA SUMMARY

Date, 2003 | Average Temperature, °F | Total Daily Precipitation, in.
October 14 62.05 1.28

3.3.2 Field Conditions

G-TEK surveyed the Blind Grid with the TM-5 EMU dual sensor on 14 October 2003.
The Blind Grid area was muddy due to rain events occurring before and during testing.

3.3.3 Soil Moisture

Five soil probes were placed at various locations of the site to capture soil moisture
data: wet, wooded, and open areas, the calibration lanes, and the blind grid/moguls.
Measurements were collected in percent moisture and were taken twice daily (morning and
afternoon) from five different soil layers (0 to 6 in., 6 to 12 in., 12 to 24 in., 24 to 36 in., and
36 to 48 in.) from each probe. Soil moisture logs are provided in Appendix C.
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3.4 FIELD ACTIVITIES

3.4.1 Setup/Mobilization

These activities included initial mobilization and daily equipment preparation and
breakdown. The two-person crew took 2 hours and 45 minutes to perform the initial setup and
mobilization. There was no daily equipment preparation, and the end of day equipment
breakdown lasted 30 minutes.

3.4.2 Calibration

G-TEK spent 1 hour and 20 minutes collecting data in the calibration lanes. One other
calibration activity occurred in the Blind Grid lasting 30 minutes.

3.4.3 Downtime Occasions

Occasions of downtime are grouped into five categories: equipment/data checks or
equipment maintenance, equipment failure and repair, weather, Demonstration Site issues, or
lunch/breaks. All downtime is included for the purposes of calculating labor costs (section 5)
except for downtime due to Demonstration Site issues. Demonstration Site issues, while noted in
the Daily Log, are considered non-chargeable downtime for the purposes of calculating labor
costs and are not included. Breaks and lunches are not included either.

3.4.3.1 Equipment/data checks, maintenance. Equipment/data checks and maintenance
activities accounted for 1 hour and 15 minutes of site usage time. These activities included
changing out batteries and routine data checks to ensure data were being properly

recorded/collected.

3.4.3.2 Equipment failure or repair. No equipment failures occurred while surveying in the
Blind Test Grid.

3.4.3.3 Weather. No delays occurred due to weather.

3.4.4 Data Collection

The demonstrator spent 1 hour and 10 minutes collecting data in the blind grid. This time
excludes break/lunches and downtimes described in paragraph 3.4.3.

3.4.5 Demobilization

G-TEK went on to survey the entire APG Site. Therefore, actual demobilization did not
occur until 24 October 2003. On that day, 3 hours and 5 minutes were spent demobilizing all of

the equipment.
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3.5 PROCESSING TIME

G-TEK submitted the raw data from demonstration activities on a date when required by
the test director. The scoring submission data were also provided within the required 30-day
timeframe.

3.6 DEMONSTRATOR’S FIELD PERSONNEL

Mr. Peter Clark, Site Manager

Mr. Paul O’Donnell, Geophysicist

Mr. Bruce Symans, Crew Leader

Mr. Graham Browne, Field Technician

Mr. Terry Foot, Data Acquisition, Grid Setup

3.7 DEMONSTRATOR’S FIELD SURVEYING METHOD

G-TEK started surveying the blind grid in the northeast portion and surveyed in an east to
west direction. One lane was surveyed and then the demonstrator returned to the beginning of
the next lane (example: 1A, 1B, 1C then 2A, 2B, 2C) until completion.

3.8 SUMMARY OF DAILY LOGS

Daily logs capture all field activities during this demonstration and are provided in
Appendix D. Activities pertinent to this specified demonstration are indicated in highlighted
text.

No significant events occurred during the survey of the Blind Test Grid. The saturation of
the Blind Test Grid was a minor distraction for G-TEK.
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SECTION 4. TECHNICAL PERFORMANCE RESULTS

4.1 ROC CURVES USING ALL ORDNANCE CATEGORIES

Figure 2 shows the probability of detection for the response stage (Ps™) and the
discrimination stage (Pa"*) versus their respective probability of false positive. Figure 3 shows
both probabilities plotted against their respective probability of background alarm. Both figures
use horizontal lines to illustrate the performance of the demonstrator at two demonstrator-specified
points: at the system noise level for the response stage, representing the point below which
targets are not considered detectable, and at the demonstrator’s recommended threshold level for
the discrimination stage, defining the subset of targets the demonstrator would recommend
digging based on discrimination. Note that all points have been rounded to protect the ground
truth.

«++ Noise Level
~— Threshold
-----Response
~— Discrimination

Prob of Detection

0 02 04 06 08 1
Prob of False Positive

Figure 2. TM-SEMU (dual sensor) Blind Grid probability of detection for response and
discrimination stages versus their respective probability of false positive over all
ordnance categories combined.
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Figure 3. TM-5EMU (dual sensor) Blind Grid probability of detection for response and
discrimination stages versus their respective probability of background alarm over all

ordnance categories combined.

4.2 ROC CURVES USING ORDNANCE LARGER THAN 20 MM

Figure 4 shows the probability of detection for the response stage (P4) and the
discrimination stage (P4%%) versus their respective probability of false positive when only targets
larger than 20 mm are scored. Figure 5 shows both probabilities plotted against their respective
probability of background alarm. Both figures use horizontal lines to illustrate the performance
of the demonstrator at two demonstrator-specified points: at the system noise level for the
response stage, representing the point below which targets are not considered detectable, and at
the demonstrator’s recommended threshold level for the discrimination stage, defining the subset
of targets the demonstrator would recommend digging based on discrimination. Note that all

points have been rounded to protect the ground truth.
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Figure 4. TM-5EMU (dual sensor) Blind Grid probability of detection for response and discrimination
stages versus their respective probability of false positive for all ordnance larger than 20-mm.
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Figure 5. TM-5EMU (dual sensor) Blind Grid probability of detection for response and discrimination
stages versus their respective probabilities of background alarm for all ordnance larger than
20-mm.
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4.3 PERFORMANCE SUMMARIES

Results for the Blind Grid test, broken out by size, depth and nonstandard ordnance, are
presented in Table 5. For cost results, see Section 5. Results by size and depth include both
standard and nonstandard ordnance. The results by size show how well the demonstrator did at
detecting/discriminating ordnance of a certain caliber range. See Appendix A for size definitions.
The results are relative to the number of ordnances emplaced. Depth is measured from the
closest point of anomaly to the ground surface.

The RESPONSE STAGE results are derived from the list of anomalies above the
demonstrator-provided noise level. The results for the DISCRIMINATION STAGE are derived
from the demonstrator’s recommended threshold for optimizing UXO field cleanup by
minimizing false digs and maximizing ordnance recovery. The lower 90-percent confidence
limit on probability of detection and probability of false positive was calculated assuming that
the number of detections and false positives are binomially distributed random variables. All
results in Table 5 have been rounded to protect the ground truth. However, lower confidence
limits were calculated using actual results.

TABLE 5. SUMMARY OF BLIND GRID RESULTS TM-SEMU (DUAL SENSOR)

By Size By Depth, m
Metric Overall |Standard| Nonstandard |Smpmall ]Medium l Large | <0.3 [0.3 to <1 | >=1
RESPONSE STAGE
Py 0.75 0.80 0.70 080 | 075 | 0.80 [ 095 ] 0.75 | 0.35
Py Low 90% Conf | 0.70 0.74 0.56 0.68 | 0.61 0.55 1084 0.63 | 0.19
Py, 0.90 - - - - - 090 | 0.85 |[1.00
Pg, Low 90% Conf | 0.83 - - - - - 084 | 0.74 | 0.63
Pia 0.25 - - - - - - - -
DISCRIMINATION STAGE

Py 0.50 0.55 0.45 0.55 | 045 0.50 | 0.55 | 0.60 | 0.30
PsLow 90% Conf | 0.44 0.45 0.34 046 | 0.33 027 | 044 | 045 | 013
Pg, 0.60 - - - - - 0.50 [ 0.70 | 0.80
Pg, Low 90% Conf | 0.54 - - - - - 039 | 0.61 | 042
Pia 0.20 - - - - - - - -

Response Stage Noise Level: 16.10
Recommended Discrimination Stage Threshold: 0.50

Note: The response stage noise level and recommended discrimination stage threshold values
are provided by the demonstrator.
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4.4 EFFICIENCY, REJECTION RATES, AND TYPE CLASSIFICATION

Efficiency and rejection rates are calculated to quantify the discrimination ability at
specific points of interest on the ROC curve: (1) at the point where no decrease in Py is suffered
(i.e., the efficiency is by definition equal to one) and (2) at the operator selected threshold.
These values are provided in Table 6.

TABLE 6. EFFICIENCY AND REJECTION RATES
FOR TM-5EMU (DUAL SENSOR)

False Positive | Background Alarm
Efficiency (E) | Rejection Rate Rejection Rate

At Operating Point 0.67 0.31 0.26
With No Loss of Py4 1.00 0.00 0.00

At the demonstrator’s recommended setting, the ordnance items that were detected and
correctly discriminated were further scored on whether their correct type could be identified
(table 7). Correct type examples include “20-mm projectile, 105-mm HEAT Projectile, and
2.75-inch. Rocket”. A list of the standard type declaration required for each ordnance item was
provided to demonstrators prior to testing. For example, the standard type for the three example
items are 20mmP, 105H, and 2.75 in., respectively.

TABLE 7. CORRECT TYPE CLASSIFICATION

OF TARGETS CORRECTLY
DISCRIMINATED AS UXO
Size % Correct
Small 12.5
Medium 0.0
Large 0.0
Overall 7.0

4.5 LOCATION ACCURACY

The mean location error and standard deviations appear in Table 8. These calculations are
based on average missed depth for ordnance correctly identified in the discrimination stage.
Depths are measured from the closest point of the ordnance to the surface. For the Blind Grid,
only depth errors are calculated, since (X,Y) positions are known to be the centers of each grid
square.
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TABLE 8. MEAN LOCATION ERROR AND
STANDARD DEVIATION (M) FOR TM-5 EMU (DUAL SENSOR)

Mean Standard Deviation
Depth -0.46 0.39
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SECTION 5. ON-SITE LABOR COSTS

A standardized estimate for labor costs associated with this effort was calculated as
follows: the first person at the test site was designated “supervisor”, the second person was
designated “data analyst”, and the third and following personnel were considered “field support”.
Standardized hourly labor rates were charged by title: supervisor at $95.00/hour, data analyst at
$57.00/hour, and field support at $28.50/hour.

Government representatives monitored on-site activity. All on-site activities were
grouped into one of ten categories: initial setup/mobilization, daily setup/stop, calibration,
collecting data, downtime due to break/lunch, downtime due to equipment failure, downtime due
to equipment/data checks or maintenance, downtime due to weather, downtime due to
demonstration site issue, or demobilization. See Appendix D for the daily activity log. See
paragraph 3.4 for a summary of field activities.

The standardized cost estimate associated with the labor needed to perform the field
activities is provided in Table 9. Note that calibration time includes time spent in the Calibration
Lanes as well as field calibrations. “Site survey time” includes daily setup/stop time, collecting
data, breaks/lunch, downtime due to equipment/data checks or maintenance, downtime due to
failure, and downtime due to weather.

TABLE 9. ON-SITE LABOR COSTS

| No. People | Hourly Wage | Hours | Cost
INITIAL SETUP
Supervisor 1 $95.00 2.75 $261.25
Data Analyst 1 57.00 2.75 156.75
Field Support 0 28.50 0.00 0.00
Subtotal $418.00
CALIBRATION
Supervisor 1 $95.00 1.67 158.65
Data Analyst 1 57.00 1.67 95.19
Field Support 0 28.50 0.00 0.00
Subtotal $253.84
SITE SURVEY
Supervisor 1 $95.00 3.58 $340.10
Data Analyst 1 57.00 3.58 204.06
Field Support 0 28.50 0.00 0.00
Subtotal $544.16

See notes at end of table.
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TABLE 9 (CONT’D)

| No.People | Hourly Wage | Hours | Cost
DEMOBILIZATION
Supervisor 1 $95.00 3.08 $292.60
Data Analyst 1 57.00 3.08 175.56
Field Support 28.50 0.00 0.00
Subtotal $468.16
Total $1,684.16

Notes: Calibration time includes time spent in the Calibration Lanes as well as calibration
before each data run.
Site Survey time includes daily setup/stop time, collecting data, breaks/lunch, downtime

due to system maintenance, failure, and weather.




SECTION 6. COMPARISON OF RESULTS TO DATE

No comparisons to date.
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SECTION 7. APPENDIXES

APPENDIX A. TERMS AND DEFINITIONS
GENERAL DEFINITIONS

Anomaly: Location of a system response deemed to warrant further investigation by the
demonstrator for consideration as an emplaced ordnance item.

Detection: An anomaly location that is within Rp,), of an emplaced ordnance item.

Emplaced Ordnance: An ordnance item buried by the government at a specified location in the
test site.

Emplaced Clutter: A clutter item (i.e., nonordnance item) buried by the government at a
specified location in the test site.

Rpao: A predetermined radius about the periphery of an emplaced item (clutter or ordnance)
within which a location identified by the demonstrator as being of interest is considered to be a
response from that item. If multiple declarations lie within Rp,, of any item (clutter or
ordnance), the declaration with the highest signal output within the Rpao will be utilized. For the
purpose of this program, a circular halo 0.5 meter in radius will be placed around the center of
the object for all clutter and ordnance items less than 0.6 meter in length. When ordnance items
are longer than 0.6 meter, the halo becomes an ellipse where the minor axis remains 1 meter and
the major axis is equal to the length of the ordnance plus 1 meter.

Small Ordnance: Caliber of ordnance less than or equal to 40 mm (includes 20-mm projectile,
40-mm projectile, submunitions BLU-26, BLU-63, and M42).

Medium Ordnance: Caliber of ordnance greater than 40 mm and less than or equal to 81 mm
(includes 57-mm projectile, 60-mm mortar, 2.75 inch Rocket, MK 118 Rockeye, 81-mm mortar).

Large Ordnance: Caliber of ordnance greater than 81 mm (includes 105-mm HEAT, 105-mm
projectile, 155-mm projectile, 500-1b bomb).

Shallow: Items buried less than 0.3 meter below ground surface.

Medium: Items buried greater than or equal to 0.3 meter and less than 1 meter below ground
surface.

Deep: Items buried greater than or equal to 1 meter below ground surface.
Response Stage Noise Level: The level that represents the point below which anomalies are not

considered detectable. Demonstrators are required to provide the recommended noise level for
the Blind Grid test area.



Discrimination Stage Threshold: The demonstrator selected threshold level that they believe
provides optimum performance of the system by retaining all detectable ordnance and rejecting
the maximum amount of clutter. This level defines the subset of anomalies the demonstrator

would recommend digging based on discrimination.

Binomially Distributed Random Variable: A random variable of the type which has only two
possible outcomes, say success and failure, is repeated for n independent trials with the
probability p of success and the probability 1-p of failure being the same for each trial. The
number of successes x observed in the n trials is an estimate of p and is considered to be a
binomially distributed random variable.

RESPONSE AND DISCRIMINATION STAGE DATA

The scoring of the demonstrator’s performance is conducted in two stages. These two
stages are termed the RESPONSE STAGE and DISCRIMINATION STAGE. For both stages,
the probability of detection (Pg) and the false alarms are reported as receiver operating
characteristic (ROC) curves. False alarms are divided into those anomalies that correspond to
emplaced clutter items, measuring the probability of false positive (Pg) and those that do not
correspond to any known item, termed background alarms.

The RESPONSE STAGE scoring evaluates the ability of the system to detect emplaced
targets without regard to ability to discriminate ordnance from other anomalies. For the
RESPONSE STAGE, the demonstrator provides the scoring committee with the location and
signal strength of all anomalies that the demonstrator has deemed sufficient to warrant further
investigation and/or processing as potential emplaced ordnance items. This list is generated with
minimal processing (e.g., this list will include all signals above the system noise threshold). As
such, it represents the most inclusive list of anomalies.

The DISCRIMINATION STAGE evaluates the demonstrator’s ability to correctly identify
ordnance as such, and to reject clutter. For the same locations as in the RESPONSE STAGE
anomaly list, the DISCRIMINATION STAGE list contains the output of the algorithms applied
in the discrimination-stage processing. This list is prioritized based on the demonstrator’s
determination that an anomaly location is likely to contain ordnance. Thus, higher output values
are indicative of higher confidence that an ordnance item is present at the specified location. For
electronic signal processing, priority ranking is based on algorithm output. For other systems,
priority ranking is based on human judgment. The demonstrator also selects the threshold that
the demonstrator believes will provide “optimum” system performance, (i.e., that retains all the
detected ordnance and rejects the maximum amount of clutter).

Note: The two lists provided by the demonstrator contain identical numbers of potential target
locations. They differ only in the priority ranking of the declarations.
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RESPONSE STAGE DEFINITIONS

Response Stage Probability of Detection (P4™): P4 = (No. of response-stage detections)/
(No. of emplaced ordnance in the test site).

Response Stage False Positive (fp™): An anomaly location that is within Rpa, of an emplaced
clutter item.

Response Stage Probability of False Positive (Pgp™): Py = (No. of response-stage false
positives)/(No. of emplaced clutter items).

Response Stage Background Alarm (ba™): An anomaly in a blind grid cell that contains neither
emplaced ordnance nor an emplaced clutter item. An anomaly location in the open field or
scenarios that is outside Ry, of any emplaced ordnance or emplaced clutter item.

Response Stage Probability of Background Alarm (Pp,): Blind Grid only: Py = (No. of
response-stage background alarms)/(No. of empty grid locations).

Response Stage Background Alarm Rate (BAR™): Open Field only: BAR™ = (No. of
response-stage background alarms)/(arbitrary constant).

Note that the quantities Py, Py, Ppa -, and BAR™ are functions of t'*, the threshold
applied to the response-stage signal strength. These quantities can therefore be written as
Pdres(tres)’ prres(tres)’ PbarCS(tl‘CS), an d B ARres(tres).

DISCRIMINATION STAGE DEFINITIONS

Discrimination: The application of a signal processing algorithm or human judgment to
response-stage data that discriminates ordnance from clutter. Discrimination should identify
anomalies that the demonstrator has high confidence correspond to ordnance, as well as those
that the demonstrator has high confidence correspond to nonordnance or background returns.
The former should be ranked with highest priority and the latter with lowest.

Discrimination Stage Probability of Detection (Pe¥*%): P& = (No. of discrimination-stage
detections)/(No. of emplaced ordnance in the test site).

disc:

Discrimination Stage False Positive (fp”°): An anomaly location that is within Rp,, of an

emplaced clutter item.

Discrimination Stage Probability of False Positive (prdisc): prdisc = (No. of discrimination stage
false positives)/(No. of emplaced clutter items).
Discrimination Stage Background Alarm (ba%°): An anomaly in a blind grid cell that contains
neither emplaced ordnance nor an emplaced clutter item. An anomaly location in the open field
or scenarios that is outside Ry, of any emplaced ordnance or emplaced clutter item.
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Discrimination Stage Probability of Background Alarm (Pp,"*%): Py, = (No. of discrimination-
stage background alarms)/(No. of empty grid locations).

Discrimination Stage Background Alarm Rate (BAR®): BAR* = (No. of discrimination-stage
background alarms)/(arbitrary constant).

Note that the quantities P, P35, P,,%*, and BAR®® are functions of t¥°, the threshold
q fp B
applied to the discrimination-stage signal strength. These quantities can therefore be written as
Pg. G st on- ge sign p gd. q
Pd ISC(t lSC)’ pr lSC(t lSC)’ Pba lSC(t lSC), and BAR ISC(t ISC)‘

RECEIVER-OPERATING CHARACERISTIC (ROC) CURVES

ROC curves at both the response and discrimination stages can be constructed based on the
above definitions. The ROC curves plot the relationship between Py versus Pg, and Py versus
BAR or Py, as the threshold applied to the signal strength is varied from its minimum (tmin) to its
maximum (tmax) value.! Figure A-1 shows how Py versus Pg, and Py versus BAR are combined
into ROC curves. Note that the “res” and “disc” superscripts have been suppressed from all the

variables for clarity.

max

0 P ﬂ) max

Figure A-1. ROC curves for open-field testing. Each curve applies to both the response and
discrimination stages.

IStrictly speaking, ROC curves plot the P4 versus Py, over a predetermined and fixed number of
detection opportunities (some of the opportunities are located over ordnance and others are
located over clutter or blank spots). In an Open Field scenario, each system suppresses its signal
strength reports until some bare-minimum signal response is received by the system.
Consequently, the open field ROC curves do not have information from low signal-output
locations, and, furthermore, different contractors report their signals over a different set of
locations on the ground. These ROC curves are thus not true to the strict definition of ROC
curves as defined in textbooks on detection theory. Note, however, that the ROC curves
obtained in the Blind Grid test sites are true ROC curves.
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METRICS TO CHARACTERIZE THE DISCRIMINATION STAGE

The demonstrator is also scored on efficiency and rejection ratio, which measure the
effectiveness of the discrimination stage processing. The goal of discrimination is to retain the
greatest number of ordnance detections from the anomaly list, while rejecting the maximum
number of anomalies arising from nonordnance items. The efficiency measures the amount of
detected ordnance retained by the discrimination, while the rejection ratio measures the fraction
of false alarms rejected. Both measures are defined relative to the entire response list, i.e., the
maximum ordnance detectable by the sensor and its accompanying false positive rate or
background alarm rate.

Efficiency (E): E = Pa(t%°)/Pq™ (tmin™*) Measures (at a threshold of interest), the degree
to which the maximum theoretical detection performance of the sensor system (as determined by
the response stage tmin) is preserved after application of discrimination techniques. Efficiency is
a number between 0 and 1. An efficiency of 1 implies that all of the ordnance initially detected
in the response stage was retained at the specified threshold in the discrimination stage, t**.

False-Positive Rejection Rate (Rgp): Rep = 1 - [Pgp (™ )/Pg," (tmin™)]; Measures (at a
threshold of interest), the degree to which the sensor system's false positive performance ‘is
improved over the maximum false positive performance (as determined by the response stage
tmin). The rejection rate is a number between 0 and 1. A rejection rate of 1 implies that all
emplaced clutter initially detected in the response stage were correctly rejected at the specified
threshold in the discrimination stage.

Background Alarm Rejection Rate (Ry,):

Blind Grid: Rea = 1 - [Po ()P (trin™)]
Open Field: Rps = 1 - [BAR™(t"™)/BAR™ (tmin™)])

Measures the degree to which the discrimination stage correctly rejects background alarms
initially detected in the response stage. The rejection rate is a number between 0 and 1. A
rejection rate of 1 implies that all background alarms initially detected in the response stage were
rejected at the specified threshold in the discrimination stage.
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APPENDIX B. DAILY WEATHER LOGS

TABLE B-1. WEATHER LOG

Average Maximum Minimum RH, Total
Temperature, | Temperature, | Temperature, % Precipitation,
Date Time °F °F °F in.

10/13/2003 00:00 63.0 63.9 62.4 86.50 0.00
10/13/2003 01:00 64.0 64.9 62.8 80.20 0.00
10/13/2003 02:00 63.0 64.5 61.6 71.39 0.00
10/13/2003 03:00 60.8 62.1 59.8 70.15 0.00
10/13/2003 04:00 59.1 60.3 57.7 70.46 0.00
10/13/2003 05:00 55.3 57.8 53.0 78.39 0.00
10/13/2003 06:00 55.1 56.3 52.8 76.67 0.00
10/13/2003 07:00 51.6 53.2 50.3 86.30 0.00
10/13/2003 08:00 55.8 60.6 51.2 81.90 0.00
10/13/2003 09:00 62 63.3 60.5 62.18 0.00
10/13/2003 10:00 64.6 65.9 63.0 54.90 0.00
10/13/2003 11:00 66.7 67.7 65.5 48.23 0.00
10/13/2003 12:00 68.6 70.2 67.5 44.38 0.00
10/13/2003 13:00 70.5 71.5 69.7 42.08 0.00
10/13/2003 14:00 72.0 73.0 71.3 39.13 0.00
10/13/2003 15:00 72.5 73.2 71.7 37.51 0.00
10/13/2003 16:00 72.9 74.1 71.9 37.03 0.00
10/13/2003 17:00 70.5 73.1 67.7 44.83 0.00
10/13/2003 18:00 63.6 67.7 60.4 64.13 0.00
10/13/2003 19:00 58.2 60.8 56.1 81.30 0.00
10/13/2003 20:00 54.8 56.5 52.6 89.60 0.00
10/13/2003 21:00 52.6 53.3 51.8 95.10 0.00
10/13/2003 22:00 51.7 53.0 50.2 96.60 0.00
10/13/2003 23:00 50.1 51.3 48.6 97.50 0.00
10/14/2003 00:00 49.5 50.6 48.5 97.70 0.00
10/14/2003 01:00 48.4 49.0 47.9 98.10 0.00
10/14/2003 02:00 48.1 48.9 47.6 98.50 0.00
10/14/2003 03:00 47.8 48.6 47.2 98.60 0.00
10/14/2003 04:00 48.5 49.8 474 98.70 0.00
10/14/2003 05:00 48.9 49.7 48.4 98.60 0.00
10/14/2003 06:00 49.2 49.8 48.6 98.20 0.00
10/14/2003 07:00 50.2 514 49.5 98.40 0.00
10/14/2003 08:00 53.5 57.6 49.6 97.80 0.00
10/14/2003 09:00 58.2 58.8 57.0 93.20 0.00
10/14/2003 10:00 59.4 61.5 58.2 90.90 0.00
10/14/2003 11:00 62.1 63.4 60.9 76.27 0.00
10/14/2003 12:00 64.8 66.8 63.1 68.16 0.00
10/14/2003 13:00 66.3 66.8 65.8 62.79 0.00
10/14/2003 14:00 67.1 67.9 66.0 65.61 0.00
10/14/2003 15:00 67.4 67.9 66.9 61.98 0.00
10/14/2003 16:00 66.9 67.7 65.6 62.65 0.00
10/14/2003 17:00 66.6 67.1 65.9 64.35 0.00
10/14/2003 18:00 66.7 67.2 66.0 59.18 0.00
10/14/2003 19:00 64.4 66.3 61.6 66.71 0.01
10/14/2003 20:00 60.9 62.3 59.6 85.40 0.06
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TABLE B-1 (CONT’D)

Average Maximum Minimum RH, Total
Temperature, | Temperature, | Temperature, % Precipitation,
Date Time °F °F °F in.
10/14/2003 21:00 59.8 60.9 59.1 96.70 0.54
10/14/2003 22:00 60.6 62.6 58.8 97.30 0.58
10/14/2003 23:00 59.0 594 58.6 97.40 0.09
10/15/2003 00:00 594 59.8 58.9 95.90 0.05
10/15/2003 01:00 58.6 594 58.2 95.20 0.06
10/15/2003 02:00 584 59.0 57.8 95.90 0.00
10/15/2003 03:00 58.2 59.6 56.6 84.00 0.00
10/15/2003 04:00 56.9 57.7 56.3 76.63 0.00
10/15/2003 05:00 57.5 58.1 56.6 68.15 0.00
10/15/2003 06:00 56.9 57.5 56.3 68.60 0.00
10/15/2003 07:00 57.1 584 56.4 67.96 0.00
10/15/2003 08:00 59.3 61.1 57.9 62.94 0.00
10/15/2003 09:00 61.1 61.8 60.2 56.07 0.00
10/15/2003 10:00 61.6 62.8 60.4 49.26 0.00
10/15/2003 11:00 61.6 63.6 60.6 45.58 0.00
10/15/2003 12:00 62.1 63.1 61.4 37.39 0.00
10/15/2003 13:00 62.3 63.2 61.6 34.49 0.00
10/15/2003 14:00 62.3 63.4 61.3 35.60 0.00
10/15/2003 15:00 62.1 62.9 60.9 34.25 0.00
10/15/2003 16:00 61.9 62.6 614 32.00 0.00
10/15/2003 17:00 60.9 62.1 59.5 32.13 0.00
10/15/2003 18:00 57.9 59.7 56.2 38.03 0.00
10/15/2003 19:00 54.0 56.6 51.4 48.83 0.00
10/15/2003 20:00 51.5 52.3 50.3 56.15 0.00
10/15/2003 21:00 49.4 50.7 48.4 62.51 0.00
10/15/2003 22:00 49.1 51.0 46.7 61.25 0.00
10/15/2003 23:00 46.1 47.1 44.7 70.62 0.00
10/16/2003 00:00 45.3 47.6 42.9 74.08 0.00
10/16/2003 01:00 45.0 46.1 43.3 76.85 0.00
10/16/2003 02:00 43.2 44.3 42.5 85.90 0.00
10/16/2003 03:00 44.0 45.3 43.0 81.60 0.00
10/16/2003 04:00 45.0 46.3 44.1 79.04 0.00
10/16/2003 05:00 45.1 46.3 43.7 79.29 0.00
10/16/2003 06:00 44.6 45.2 43.9 80.20 0.00
10/16/2003 07:00 45.0 46.4 44.1 78.73 0.00
10/16/2003 08:00 49.5 524 46.3 73.12 0.00
10/16/2003 09:00 55.3 58.0 52.1 61.45 0.00
10/16/2003 10:00 60.4 62.0 57.8 49.01 0.00
10/16/2003 11:00 63.1 64.9 61.6 44.50 0.00
10/16/2003 12:00 65.9 67.1 64.3 40.73 0.00
10/16/2003 13:00 67.4 68.6 66.0 38.93 0.00
10/16/2003 14:00 68.6 70.2 67.2 38.51 0.00
10/16/2003 15:00 69.5 70.0 69.0 37.41 0.00
10/16/2003 16:00 68.3 69.1 66.3 42.96 0.00
10/16/2003 17:00 66.0 66.9 65.0 48.21 0.00
10/16/2003 18:00 63.8 65.2 62.8 54.51 0.00
10/16/2003 19:00 61.1 63.2 59.5 54.05 0.00
10/16/2003 20:00 57.7 59.8 55.9 60.26 0.00
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TABLE B-1 (CONT’D)

Average Maximum Minimum RH, Total
Temperature, | Temperature, | Temperature, % Precipitation,
Date Time °F °F °F in.

10/16/2003 21:00 54.0 56.2 52.7 72.68 0.00
10/16/2003 22:00 53.2 53.6 52.7 79.79 0.00
10/16/2003 23:00 53.5 54.5 52.9 81.20 0.00
10/17/2003 00:00 52.7 534 52 84.50 0.00
10/17/2003 01:00 514 52.8 50.1 88.40 0.00
10/17/2003 02:00 50.9 51.3 50.3 91.90 0.00
10/17/2003 03:00 50.5 51.7 49.1 90.60 0.00
10/17/2003 04:00 50.3 51.2 49.1 89.50 0.00
10/17/2003 05:00 50.5 51.2 49.6 87.90 0.00
10/17/2003 06:00 50.0 51.0 48.5 87.70 0.00
10/17/2003 07:00 49.6 50.8 48.6 90.50 0.00
10/17/2003 08:00 51.8 53.0 50.6 86.90 0.00
10/17/2003 09:00 54.1 55.8 52.5 82.00 0.00
10/17/2003 10:00 554 56.0 54.7 75.27 0.00
10/17/2003 11:00 55.8 56.4 55.3 73.27 0.00
10/17/2003 12:00 55.6 56.3 55.2 71.20 0.00
10/17/2003 13:00 56.6 577 55.7 69.08 0.00
10/17/2003 14:00 58.1 59.0 57.3 66.98 0.00
10/17/2003 15:00 57.6 58.4 56.8 68.63 0.00
10/17/2003 16:00 56.8 57.2 56.5 70.86 0.00
10/17/2003 17:00 55.3 56.7 54.2 80.10 0.00
10/17/2003 18:00 53.6 54.7 52.8 85.70 0.00
10/17/2003 19:00 52.2 53.3 51.1 88.50 0.01
10/17/2003 20:00 50.7 51.5 49.7 92.80 0.02
10/17/2003 21:00 49.3 50.2 48.8 94.70 0.02
10/17/2003 22:00 48.8 49.3 48.4 93.50 0.00
10/17/2003 23:00 48.3 48.6 47.8 93.30 0.00
10/18/2003 00:00 48.1 48.4 47.8 94.00 0.00
10/18/2003 01:00 48.1 48.4 47.8 94.70 0.00
10/18/2003 02:00 474 48.3 46.4 94.90 0.00
10/18/2003 03:00 46.0 46.7 44.9 96.30 0.00
10/18/2003 04:00 44.8 45.3 43.7 97.60 0.00
10/18/2003 05:00 44.8 454 44.1 97.90 0.00
10/18/2003 06:00 443 44.3 43.8 98.50 0.00
10/18/2003 07:00 44.2 44.8 43.8 98.70 0.00
10/18/2003 08:00 454 48.3 43.7 98.60 0.00
10/18/2003 09:00 49.8 51.9 474 87.30 0.00
10/18/2003 10:00 53.3 55 512 70.82 0.00
10/18/2003 11:00 56.0 57.2 54.5 53.70 0.00
10/18/2003 12:00 56.9 57.9 55.9 48.82 0.00
10/18/2003 13:00 58.6 59.7 57.6 40.83 0.00
10/18/2003 14:00 58.6 59.7 57.2 37.97 0.00
10/18/2003 15:00 59.0 60.2 57.9 39.36 0.00
10/18/2003 16:00 58.8 59.8 58.2 39.33 0.00
10/18/2003 17:00 574 58.6 56.2 41.50 0.00
10/18/2003 18:00 52.0 56.5 48.7 61.14 0.00
10/18/2003 19:00 47.2 49.8 44.7 79.42 0.00
10/18/2003 20:00 44.1 45.0 42.9 90.40 0.00
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TABLE B-1 (CONT’D)

Average Maximum Minimum RH, Total
Temperature, | Temperature, | Temperature, % Precipitation,
Date Time °F °F °F in.

10/18/2003 21:00 42.5 43.5 41.1 94.20 0.00
10/18/2003 22:00 41.9 42.3 41.2 96.50 0.00
10/18/2003 23:00 41.5 42.3 40.9 96.70 0.00
10/19/2003 00:00 414 41.8 41.0 97.70 0.00
10/19/2003 01:00 424 43.4 41.3 97.90 0.00
10/19/2003 02:00 44.0 44.8 43.1 96.80 0.00
10/19/2003 03:00 454 46.3 44.6 95.90 0.00
10/19/2003 04:00 46.3 47.0 45.8 95.40 0.00
10/19/2003 05:00 47.1 48.3 46.4 96.30 0.00
10/19/2003 06:00 50.2 51.0 48.3 80.50 0.00
10/19/2003 07:00 51.7 52.6 50.8 75.40 0.00
10/19/2003 08:00 53.0 53.7 52.1 67.44 0.00
10/19/2003 09:00 54.4 55.6 52.7 67.01 0.00
10/19/2003 10:00 57.0 59.9 54.6 61.51 0.00
10/19/2003 11:00 62.4 63.8 59.6 53.53 0.00
10/19/2003 12:00 63.4 65.3 62.2 48.72 0.00
10/19/2003 13:00 65.1 66.3 63.6 44.24 0.00
10/19/2003 14:00 65.6 67.1 64.2 41.70 0.00
10/19/2003 15:00 65.6 66.4 64.1 38.45 0.00
10/19/2003 16:00 64.9 65.6 64.0 38.83 0.00
10/19/2003 17:00 63.4 64.5 61.8 41.49 0.00
10/19/2003 18:00 58.6 62.0 56.2 54.36 0.00
10/19/2003 19:00 53.5 56.7 49.8 69.72 0.00
10/19/2003 20:00 49.9 52.0 48.5 79.79 0.00
10/19/2003 21:00 47.8 504 45.3 86.00 0.00
10/19/2003 22:00 46.1 48.8 44.9 88.30 0.00
10/19/2003 23:00 47.2 49.1 44.8 80.00 0.00
10/20/2003 00:00 47.3 48.3 46.3 79.55 0.00
10/20/2003 01:00 46.3 47.5 45.1 81.40 0.00
10/20/2003 02:00 45.6 46.5 44.9 82.20 0.00
10/20/2003 03:00 44.2 46.0 41.5 85.40 0.00
10/20/2003 04:00 41.0 41.8 40.1 95.70 0.00
10/20/2003 05:00 40.5 42.1 38.8 96.40 0.00
10/20/2003 06:00 39.2 39.9 38.1 97.70 0.00
10/20/2003 07:00 38.7 39.8 37.8 98.50 0.00
10/20/2003 08:00 45 49.5 39.4 92.60 0.00
10/20/2003 09:00 50.9 522 49.3 78.03 0.00
10/20/2003 10:00 53.8 55.6 51.9 67.64 0.00
10/20/2003 11:00 55.7 56.6 54.7 65.53 0.00
10/20/2003 12:00 58.3 60.3 56.5 59.89 0.00
10/20/2003 13:00 60.7 61.8 59.6 60.40 0.00
10/20/2003 14:00 61.1 61.9 60.4 62.19 0.00
10/20/2003 15:00 61.8 62.4 61.3 61.34 0.00
10/20/2003 16:00 61.7 62.2 61.0 62.69 0.00
10/20/2003 17:00 59.9 61.7 57.1 68.05 0.00
10/20/2003 18:00 54.9 57.2 52.9 82.60 0.00
10/20/2003 19:00 52.1 53.2 50.9 91.60 0.00
10/20/2003 20:00 50.5 52.1 49.6 95.00 0.00
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TABLE B-1 (CONT’D)

Average Maximum Minimum RH, Total
Temperature, | Temperature, | Temperature, % Precipitation,
Date Time °F °F °F in.

10/20/2003 21:00 50.1 53.0 48.6 97.30 0.00
10/20/2003 22:00 52.5 53.8 49.9 97.00 0.00
10/20/2003 23:00 54.1 55.8 52.8 95.90 0.00
10/21/2003 00:00 56.2 58.2 54.7 95.40 0.00
10/21/2003 01:00 58.4 59.6 57.0 93.00 0.00
10/21/2003 02:00 58.7 59.7 57.6 92.80 0.00
10/21/2003 03:00 59.3 59.9 58.6 91.00 0.00
10/21/2003 04:00 60.0 60.6 59.5 83.30 0.00
10/21/2003 05:00 61.0 61.8 60.1 76.24 0.00
10/21/2003 06:00 60.9 61.5 604 76.52 0.00
10/21/2003 07:00 60.8 614 60.3 79.51 0.00
10/21/2003 08:00 62.0 63.2 60.9 77.63 0.00
10/21/2003 09:00 63.9 65.2 62.8 73.79 0.00
10/21/2003 10:00 65.7 66.8 64.2 69.71 0.00
10/21/2003 11:00 68.2 70.0 66.3 64.61 0.00
10/21/2003 12:00 70.2 70.8 69.5 60.71 0.00
10/21/2003 13:00 70.9 72.0 70.1 61.10 0.00
10/21/2003 14:00 72.1 72.4 71.6 58.93 0.00
10/21/2003 15:00 71.6 72.1 71.0 62.39 0.00
10/21/2003 16:00 69.7 71.2 68.2 68.65 0.00
10/21/2003 17:00 67.5 69.0 66.5 73.14 0.00
10/21/2003 18:00 67.3 67.7 66.8 72.37 0.00
10/21/2003 19:00 68.2 69.4 67.2 67.60 0.00
10/21/2003 20:00 69.2 69.9 68.6 53.48 0.00
10/21/2003 21:00 67.9 68.8 67.0 54.01 0.00
10/21/2003 22:00 65.1 67.4 61.8 58.37 0.00
10/21/2003 23:00 61.3 62.1 60.4 70.99 0.00
10/22/2003 00:00 59.7 61.0 58.4 77.06 0.00
10/22/2003 01:00 58.9 59.8 58.2 78.13 0.00
10/22/2003 02:00 58.8 59.8 57.6 73.63 0.00
10/22/2003 03:00 57.0 58.0 56.1 78.07 0.00
10/22/2003 04:00 55.9 56.5 55.2 81.10 0.00
10/22/2003 05:00 54.8 56.3 52.9 82.60 0.00
10/22/2003 06:00 52.8 53.6 52.3 84.60 0.00
10/22/2003 07:00 52.1 52.6 514 81.90 0.00
10/22/2003 08:00 53.1 54.1 51.5 76.09 0.00
10/22/2003 09:00 54.7 55.9 53.8 73.20 0.00
10/22/2003 10:00 56.6 57.3 55.6 60.99 0.00
10/22/2003 11:00 58.2 60.0 56.6 54.83 0.00
10/22/2003 12:00 574 58.6 56.4 57.11 0.00
10/22/2003 13:00 574 59.6 56.4 57.89 0.00
10/22/2003 14:00 56.6 59.6 53.0 57.29 0.00
10/22/2003 15:00 53.4 54.0 52.9 67.26 0.00
10/22/2003 16:00 53.8 55.2 53.0 60.90 0.00
10/22/2003 17:00 52.7 53.6 51.7 55.96 0.00
10/22/2003 18:00 50.4 52.1 49.0 55.99 0.00
10/22/2003 19:00 47.8 49.1 47.0 62.61 0.00
10/22/2003 20:00 47.0 47.6 46.5 64.20 0.00
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TABLE B-1 (CONT’D)

Average Maximum Minimum RH, Total
Temperature, | Temperature, | Temperature, % Precipitation,
Date Time °F °F °F in.

10/22/2003 21:00 46.4 47.1 45.6 63.04 0.00
10/22/2003 22:00 45.1 46.1 44.2 64.12 0.00
10/22/2003 23:00 444 44.9 43.7 57.34 0.00
10/23/2003 00:00 43.5 44.5 42.1 59.12 0.00
10/23/2003 01:00 423 42.9 41.8 66.12 0.00
10/23/2003 02:00 42.0 424 41.2 64.67 0.00
10/23/2003 03:00 41.1 42.2 39.9 60.97 0.00
10/23/2003 04:00 39.3 40.2 37.6 64.36 0.00
10/23/2003 05:00 37.0 38.1 36.2 74.28 0.00
10/23/2003 06:00 36.2 36.9 35.7 76.52 0.00
10/23/2003 07:00 36.2 37.8 35.0 78.67 0.00
10/23/2003 08:00 39.7 41.5 37.5 70.46 0.00
10/23/2003 09:00 42.9 44.8 41.2 60.10 0.00
10/23/2003 10:00 454 46.7 44.1 47.69 0.00
10/23/2003 11:00 44.8 45.5 44.1 43.87 0.00
10/23/2003 12:00 45.7 46.7 44.3 40.99 0.00
10/23/2003 13:00 454 46.1 44.9 43.86 0.00
10/23/2003 1400 47.3 49.5 45.0 43.51 0.00
10/23/2003 15:00 47.3 48.9 46.1 43.71 0.00
10/23/2003 16:00 46.6 47.1 46.2 43.78 0.00
10/23/2003 17:00 46.9 47.7 46.1 44.30 0.00
10/23/2003 18:00 44.0 46.2 41.4 54.06 0.00
10/23/2003 19:00 39.1 41.7 374 73.81 0.00
10/23/2003 20:00 35.9 38.1 34.2 85.60 0.00
10/23/2003 21:00 35.6 374 33.9 87.90 0.00
10/23/2003 22:00 35.6 36.9 33.8 85.00 0.00
10/23/2003 23:00 34.7 37.2 33.1 86.50 0.00
10/24/2003 00:00 33.0 35.2 31.8 90.50 0.00
10/24/2003 01:00 31.7 33.0 30.8 94.70 0.00
10/24/2003 02:00 31.1 33.0 30.5 95.00 0.00
10/24/2003 03:00 30.6 314 29.9 96.50 0.00
10/24/2003 04:00 30.7 324 29.6 97.00 0.00
10/24/2003 05:00 33.2 34.2 32.1 92.20 0.00
10/24/2003 06:00 33.8 35.0 32.3 85.50 0.00
10/24/2003 07:00 34.6 35.5 33.9 80.10 0.00
10/24/2003 08:00 37.3 40.3 353 75.90 0.00
10/24/2003 09:00 434 46.5 39.9 65.98 0.01
10/24/2003 10:00 48.3 50.2 46.3 54.67 0.00
10/24/2003 11:00 51.5 52.6 49.7 48.88 0.00
10/24/2003 12:00 53.7 55.3 52.0 46.17 0.00
10/24/2003 13:00 54.6 55.9 53.5 43.21 0.00
10/24/2003 14:00 55.2 57.5 54.0 43.19 0.00
10/24/2003 15:00 56.2 57.6 54.4 42.75 0.00
10/24/2003 16:00 55.1 56.1 54.4 44.07 0.00
10/24/2003 17:00 54.0 55.1 51.9 48.64 0.00
10/24/2003 18:00 48.2 52.2 443 66.22 0.00
10/24/2003 19:00 434 44.8 42.0 81.50 0.00
10/24/2003 20:00 41.0 42.3 39.3 89.10 0.00
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TABLE B-1 (CONT’D)

Average Maximum Minimum RH, Total
Temperature, | Temperature, | Temperature, % Precipitation,
Date Time °F °F °F in,
10/24/2003 21:00 39.3 41.0 38.1 92.70 0.00
10/24/2003 22:00 37.9 39.0 37.2 96.40 0.00
10/24/2003 23:00 37.3 38.0 36.7 97.90 0.00
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Date:

14 October 2003.

Times: No AM Readings, 1600 hours (PM).

APPENDIX C. SOIL MOISTURE

G-TEK Daily Soil Moisture Logs

Probe Location |Layer, in. [ AM Reading, % PM Reading, %
Wet Area 0to6 |No Readings Taken |No Readings Taken
6t0 12
12 to 24
24 to 36
36 to 48
Wooded Area 0to6 |No Readings Taken [No Readings Taken
6to 12
12 to 24
24 to 36
36 to 48
Open Area 0Oto6 [No Readings Taken |No Readings Taken
6to 12
12 to 24
24 to 36
36 to 48
Calibration Lanes 0to6 |No Readings Taken 39.5
6to 12 37.7
12 to 24 0.8
24 to 36 4.5
36 to 48 4.6
[Blind Grid/Moguls 0to 6 [No Readings Taken 2.7
6to 12 23.4
12 to 24 36.6
24 to 36 35.8
36 to 48 37.9

C-1




Date:

15 October 2003.

Times: 0800 hours (AM), 1600 hours (PM).

Probe Location | Layer,in.| AM Reading, % PM Reading, %
Wet Area 0to6 60.2 59.1
6to 12 73.1 73.6
12 to 24 76.8 76.3
24 to 36 53.7 54.0
36 to 48 48.4 49.1
Wooded Area 0to6 |No Readings Taken |[No Readings Taken
6to 12
12 to 24
24 to 36
36 to 48
[Open Area 0to6 22.1 20.2
6to12 6.3 5.7
12 to 24 16.8 17.3
24 to 36 26.7 26.1
36 to 48 49.9 51.3
Calibration Lanes 0to6 |No Readings Taken [No Readings Taken
6to 12
12 to 24
24 to 36
36 to 48
Blind Grid/Moguls 0to6 [No Readings Taken [No Readings Taken
6to12
12 to 24
24 to 36
36 to 48
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Date:

16 October 2003.

Times: 0830 hours (AM), 1445 hours (PM).

Probe Location |Layer,in.| AM Reading, % PM Reading, %
[Wet Area Oto6 69.4 70.1
6to 12 73.1 73.8
12 to 24 71.9 70.9
24 10 36 54.8 54.2
36 to 48 50.1 49.7
[Wooded Area 0to6 [No Readings Taken [No Readings Taken
6to 12
12to 24
2410 36
36 to 48
Open Area 0to6 18.1 17.6
6to 12 0.3 0.3
12 to 24 18.9 18.7
24 t0 36 219 21.6
36 to 48 29.3 29.7
Calibration Lanes 0to 6 [NoReadings Taken [No Readings Taken
61012
12 to 24
24 to 36
36 to 48
[Blind Grid/Moguls 0to 6 [No Readings Taken [No Readings Taken
6to 12
12 to 24
24 t0 36
36 to 48
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Date:

17 October 2003.

Times: 0825 hours (AM), 1345 hours (PM).

Probe Location |Layer,in.| AM Reading, % PM Reading, %
(Wet Area Oto 6 70.2 70.8
6to 12 72.5 73.1
12 to 24 72.2 71.8
24 to 36 52.6 53.1
36 to 48 49.1 48.8
Wooded Area 0to6 [NoReadings Taken [No Readings Taken
6to12
12 to0 24
24 t0 36
36t048
[Open Area 0to6 16.5 16.6
6to 12 0.2 0.4
12 to 24 19.2 18.9
24 to0 36 22.3 219
36 to 48 29.8 29.9
alibration Lanes 0to6 [NoReadings Taken [No Readings Taken
6to12
12 to 24
24 to 36
36 to 48
Blind Grid/Moguls 0to6 [No Readings Taken [No Readings Taken
6to 12
12 to 24
24 to 36
36 to 48
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Date:

18 October 2003.

Times: 0845 hours (AM), 1400 hours (PM).

Probe Location |Layer,in.| AM Reading, % PM Reading, %
Wet Area 0to6 69.3 69.1
6t012 71.3 72.8
12 to 24 71.8 71.2
24 t0 36 52.5 53.5
36 to 48 49.7 50.1
[Wooded Area 0to6 |No Readings Taken |No Readings Taken
6to 12
12 to 24
24 to 36
36 to 48
pen Area Oto6 15.7 15.6
6t012 0.3 0.4
12 to 24 18.3 18.9
24 to 36 21.8 21.2
36 to0 48 29.3 29.1
Falibration Lanes 0to6 |No Readings Taken [No Readings Taken
6to 12
12 to 24
24 to 36
36 to 48
Blind Grid/Moguls 0to6 |No Readings Taken [No Readings Taken
6to 12
12 to 24
24 to 36
36 t0 48
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Date:

20 October 2003.

Times: 0800 hours (AM), 1400 hours (PM).

Probe Location |Layer, in.| AM Reading, % PM Reading, %
Wet Area Oto6 78.6 78.1
6to 12 75.3 75.0
12 to 24 68.7 69.0
24 to 36 51.8 52.1
36 to 48 48.1 48.2
[Wooded Area 0to 6 [No Readings Taken [No Readings Taken
6to 12
12 to 24
24 t0 36
36 to 48
pen Area 0to6 124 12.2
6to 12 2.1 2.3
12 to 24 14.6 14.4
24 to 36 20.8 20.8
36 to 48 25.6 25.3
Calibration Lanes 0to 6 [No Readings Taken |No Readings Taken
6to12
12 to 24
24 to 36
36 to 48
lind Grid/Moguls 0to6 [No Readings Taken |No Readings Taken
6to 12
12 to 24
24 to 36
36 to 48




Date:

21 October 2003.

Times: 0800 hours (AM), 1400 hours (PM).

Probe Location |Layer, in.| AM Reading, % PM Reading, %
Wet Area Oto6 77.8 77.6
6to 12 75.8 75.9
12t0 24 69.3 69.2
24 t0 36 52.3 524
36 to 48 49.3 49.7
Wooded Area 0to6 [No Readings Taken [No Readings Taken
6to 12
12 t0 24
24 t0 36
36 to 48
[Open Area 0to6 11.9 11.9
6to 12 2.2 24
12 to 24 14.7 14.5
24 to 36 21.2 21.3
36 to 48 26.3 26.1
Calibration Lanes 0to 6 |NoReadings Taken [No Readings Taken
6to 12
12 to 24
24 to 36
36 to 48
Blind Grid/Moguls 0to6 [No Readings Taken |No Readings Taken
6to 12
12 to 24
24 to 36
36 to 48
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Date:

22 October 2003.

Times: 0800 hours (AM), 1400 hours (PM).

Probe Location |Layer,in.| AM Reading, % PM Reading, %
Wet Area 0to6 [No Readings Taken [No Readings Taken
6to 12
12 to 24
24 to 36
36 to 48
'Wooded Area 0to6 11.8 12.2
6to 12 5.7 5.1
12 to 24 4.3 4.4
24 to 36 51.8 51.4
36 to 48 54.3 53.9
Open Area 0to6 [No Readings Taken |No Readings Taken
6to 12
12 to 24
24 to 36
36 to 48
Calibration Lanes Oto6 [No Readings Taken [No Readings Taken
6to 12
12 to 24
24 to 36
36 to 48
lind Grid/Moguls 0to6 4.4 4.5
6to 12 9.6 9.3
12 to 24 34.8 34.9
24 to 36 36.7 36.2
36 t0 48 38.5 38.8




Date: 23 October 2003.
Times: 0800 hours (AM), 1400 hours (PM).

Probe Location | Layer, in. | AM Reading, % PM Reading, %
Wet Area 0to6 |No Readings Taken [No Readings Taken
6to 12
12 to 24
24 to 36
36 to 48
'Wooded Area 0to6 12.1 12.0
6to0 12 6.2 5.9
12 to 24 4.7 4.4
24 to 36 523 52.0
36 to 48 54.7 54.2
Open Area 0to6 [NoReadings Taken |No Readings Taken
6to 12
12 to 24
24 to 36
36 to 48
Calibration Lanes 0to6 |No Readings Taken [No Readings Taken
6to0 12
12 to 24
24 to 36
36 to 48
[Blind Grid/Moguls 0to6 4.3 4.1
6to 12 9.5 9.4
12to 24 34.8 35.0
24 to 36 36.3 36.2
36 to 48 38.1 37.8

C-9




Date:

24 October 2003.

Times: 0800 hours (AM), 1400 hours (PM).

Probe Location | Layer, in. | AM Reading, % PM Reading, %
Wet Area 0to6 |No Readings Taken [No Readings Taken
6to12
12to 24
24 to 36
36 to 48
'Wooded Area 0to 6 12.2 11.9
6to 12 6.7 6.4
12 to 24 4.8 4.9
24 to 36 52.7 52.4
36 to 48 55.2 54.6
pen Area 0to6 |No Readings Taken [No Readings Taken
6to 12
12 to 24
24 to 36
36 to 48
Calibration Lanes 0to 6 [No Readings Taken 39.2
6to 12 36.2
12 to 24 0.5
24 to 36 4.1
36 to 48 3.8
Blind Grid/Moguls 0to6 4.5 4.0
6to 12 9.7 9.7
12 to 24 34.9 34.5
24 to 36 36.7 36.2
36 to 48 38.4 38.7

C-10




APPENDIX D. DAILY ACTIVITY LOGS

"JX9) PAIYSIYSIY Ul PaIedIpul I8 Uonensuowap dijroads siyy) 03 jusuniad sanIANOY 910N

AQANN] AANIM [NVENIT VN SdO | VIVA.IOHTIOD VIVA LOFTIOD 06 |SyTr|SIiT| QTAHANAdO | T | €00T/ST/OL
SLOArdo :
TV.LEA ONISN
INFNJINOT
AAANN| AGNIM [MVANIT VN SdD FLVIAITVD ALVIAITVD st |stitfoolr| a1EEINGdO | T | £00T/S1/01
SHAV.L HLIM
AAANN] AANIM [SVANIT VN SdD | ONIOVJS dN 188 JdOLS/LIVLS A TIVA Sy {0011 |S101| ATHNAJO | T | €00Z/S1/01
SNOLLVJ4dO
AAANIN| AANIM [IVANIT VN SdO | ATIVA 40 LIVILS dOLS/LYVIS ATIVd SE1 | S101|0080| ATALINALO | T | £00Z/S1/01
SNOILLV¥3d0 _
ATIVA 40 AN™
INMO@IVIYL anio
AQANN] AQNIM [IVENIT VN SdD INFNJINOT JOLS/LYV.LS ATIVA 0¢ | si81|spLl| LSALANITE | T | €00z41/01
v LNTNJINOH MOHHD anio
AdANN[AGNOTO|AVEANIT VN SdD | SIOAMIOTHD | AONVNALNIVIA AINLINMOA|  SL | spbi1|0£91 | LSHLANITE | T | €00T/#1/01
S1Ddrgo
TV.LAN DNISN
INFNINOT anio
AQANN|AGNOTOIVANIT VN $dD FLVIGITVD ALVILIIVO 0¢ | 0€91 | 0091 | LSALANITE | T |£002/#1/01
anio
AQANN|ANOTOIVENIT VN SdD | VLVA.LOITION VLVA LOFTI0D 0z | 0091 |ovsT| LSHLANITIE | T | €002/v1/01
ano
AANNAANOTO[IVANTT VN SdO | HONNIAVINL HONN1AIVEIG 0l |ovsi]ogsi| LsaLaNrid | T | €o0Tvlol
anraon
AQUNNAANOTONIVEANIT VN S$dD | VIvVd .LOITIOD VIvVd LOFT100 0S | 0£S1|0vP1 | LSALANITE | T | €00TH1/01
AddLLVE SOFHD ANV’
AQANN|AGNOTD[MVANIT VN $dD HONVHO HONVNALNIVIN INLINMOA | 01 | opp1 | 0gpl INOLLVEAITVD| T | cooTwi/on
ANV
AQANN|AQNOTO[IVANIT VN SdO | V.LVA.LDETIOD vivd loaT1100 08 | ocyl |01l [NOLLVIEITVD| T | €00T/vi/0l
S1Odr40
TVILHN ONISN
LNTNJINOA ANV
AN AANOTID[IVANIT YN $dO HLVIAITVO HLVIAITVO 01 | 01€1 | 00€T INOILVIEITVD| T | €00e/#1/01
ANVT
AQANIN|AGNOTORIVANIT VN SdD | dn .LAS TVLLINI dN13S TVILINI S91 | 00€1 | S101 |NOILVEEAITVD| T | €00T/v1/01
YOSNAS TVAd AINA-SINL
suonIpuo)) pRIy | wnedq En—ﬁk@ POYRA m«ﬂoﬂ—ﬂ—oo snjeys§ —n-smwsuog ur JuuLy, IuILy, P, vIY u—ﬂ@o& e
1930=POIdN| Jor1], |- Snje)s [euoneradQ ‘fuonem(| doys | 11e3g Jo
YorLL, Sn)E)S(Sn)els *ON

D-1




AQANIA] ANNAS [IVANIT VN SdO | viva 1ddTIoD VIvVd LOTTI0D 0¢  |opI1|OlTI] ATAANAdO | T | €00T/L1/01
AQANIN] ANNAS [IVANIT VN SdO | HONNTIvAdd HONN'T/AVAIS 01 Jo1tifoorti| ATHIANAJO | ¢ | €00T/LI/01
AQANIN] ANNNS PIVANIT VN SdD | vIvVd IDHTIOD V1vd LOFTIOD S9  {0011{sS60] ATAIANALO | T |€00Z/LI/01
SHAV.L HLIM
AQANA| ANNAS [JVENTT VN SdD | DNIDVJS dN L3S JOLS/LIVLS ATIVA ST | SS60|0£60 | ATHIANAIO | T | €00Z/LIOL
AQANIN] ANNNS [VANIT VN SdO | VIV IDITIOD V.LvVd.LOITI0D 07 [0£60[0160] QTAIINAJO | T |€00Z/L1/01
SHdVL
AQANIA] ANNNS [4VANIT YN $dD | ONIOVJS dn 138 JOLS/LIAVLS ATIVA 0T [0160]0580 | ATHIANAJO | 7 | <€00T/LI/OT
SNOILVYHadO
AQANIN] ANNNS [IVEANIT VN §dO | ATIVA 40 LYV.IS dOLS/LAVLS ATIVd 08 | 0$80]|0€L0| AQTALINGAO | T | €00T/LI/OT
SNOILV Y340
ATIVA 40 aNF
INMO@IVAEL
AQAN| ANNQS [MVENTT VN SdD INFNJINOH JOLS/LIVLS ATIVA 0¢  [0€L1]00L1| ATAIINAJO | T | £002/91/01
AQANIN] ANNNS [dVINIT VN S$dO | VIVa 1DFTI0D v1vd LOITI0D STz | 00LT |SIET| ATHMNALO | T | €00Z/91/01
A¥ALLVE SOHHD
AQANA| ANNNS [4VANIT VN SdO FONVHD HONVNILNIVIN FNLLNAOA S SIET | 011 | QTELNALO | T | £00Z/91/01
AQANIN] ANNNS [NVANTT VN SdD | VAVA.lOITIOD V.IVd LOITIOD 0oL1 |01£1]|0Z01 | ATHIANGIO | T | €007/91/01
Ad¥dLLvd JOJHD
AQANIN| ANNNS [IVANIT VN SdD AONVHD HONVNILNIVIN GINIINMOA] 01 [ 0701 {0101 | QTAIINAJO | T | £007/91/01
AQANA| ANNNS [IVaNTT VN SdO | viva idd1iod V1vd LOFT100 0L |0101]0060] QTAIANAIO | T | €00Z/91/01
SL1Odrdo
TV.LAA DNISN
INTNINOA
AQANA] ANNNS [JVEANTT VN SdO ALVILITVO ALYVIAITVD ST | 0060 |S¥80| QTALINAAO | T | £00Z/91/01
SNOLLVY¥ddO
AQANIN| ANNNS [VEANIT VN SdO | ATIVA 40 LYVLS JOLS/LIVLS ATIVA S | S¥80{0080| QTHLINALO | T | €00Z/91/01
SNOILVYddO
ATIVd 40 aNg
INMO@IvVAEd
AQANIA| ANNNS PIVANIT VN SdO INANJINOH JOLS/LAVLS ATIVA 0S 10081 |0ILI| ATAANALO | T |£00z/S1/01
AQANN| AANIAM [9VANIT YN SdO | vivaldaTiod VIvd LOITIOD S81 |OILT[SOPI| ATHIINAAO | T |€00Z/S1/01
AQANN| AGNIM [MVENIT VN SdD | VLVa IDATION ViVa 1OFTI10D S Sovi [00FT | ATAIANAAO | ¢ | €007/51/01
AQANA] AANIM [JVEANTT VN SdO | VIVA 1OITIOD v.Ivd LDFTIOD 09 |00F1 |00ST | QIAANAJIO | ¢ | €00Z/ST/01
ADVIAVA
YHLYM LNFATId
OL SYOSNHS NO
AdV.L LNd “OgHD MOHIHD
AGANN| AANIM [IVANIT VN SdD INFAJINOT | ONVNALNIVIN INLINMOA |  SF | 00€T | S¥2l | QTELINAAO | 7 | €00Z/S1/01
mﬂo_umﬂﬂeu Eumrﬁ uwljed ﬁmuaxmm [POqIdIAL| mu_._vEEcU smeyg _wﬂcﬁahoﬂc u QUILY, (W], | P9, vaay v—aao.n— eq
JYIO=POYIA| }oel], |- sne)s [euonerdQ fuopeang; dojs |{3ae31s Jo
WorLL snjeyg|snye)g *ON

D-2




AQANW| ANNNS [NVANIT VN SdD | VIVA LOHTIOD YIVA LOATION 01 [STIT|SOIT| QTALNALO | T | €00T/0T/01
A9ALLYVI SOAHD
AQANA| ANNNS [IVEANIT VN SdD IONVHO HONVNAINIVIN INLINMOA | € SOTT {0011 | QTAIINAJO | T | €002/07/01
AQANA] ANNNS [SVANIT VN SdD | VIVA IOFTI0D V1Ivd LOATIO0 O0cT _[0011[0S80 | ATHIANAIO | 7 | €002/0Z/01
SLOArd0
TV.LAA DNISN
INFNJINOA
AQANN] ANNOS RIVANIT VN SdD HILVIAITVD HLYIErIvO 0Z 10580080 | QTHIINAIO | T |€£002/07/01
SNOILLV¥ddO
AQANIN| ANNOS [IVANIT VN SdD | ATIVA 40 LAV.LS dOLS/LYVIS ATIVA Sy 10£80|SPLO| ATAIANALO | T |€002/0T/01
SNOLLVIHdO
ATIVA 40 ANF
INMOTIVHEE
AQANN| ANNNS [IVEANIT VN SdoD INHNJINOF dOLS/LIVLS ATIVA SE | 09I [S091 | ATHIANALO | T | €£007/81/01
AQAN| ANNNS [MVEANIT VN SdO | VIV .LOdT10D V1vd 1Od7700 0ST [ S091 |Se€1 | aTHLINAIO | 7 [ £002/81/01
A¥aLLYd SOAHD
AQANIN| ANNNS NVEANTT YN SdD HONVHD JONVNAINIVIN FNILNAMOQ | 01 | secT |Szel | dTALINAJO | T | £00Z/81/01
AQANN| ANNNS IVANIT VN Sd0 | VIvd IOATIOD V1vVQa LOF9T1100 S6 [szerfocel | aTAANAAO | T | €00Z/81/01
AQAN| ANNNS [SVENIT VN SdD | HONNIAIVAIE HONQI/SVEIG 01 |oger]ozel | QTAIINALO | T | €002/31/01
AQANN| ANNNS [VANIT YN SdD | VIVA 1OATIOD V1vVd LOAaTI00 08 |0z21 |00I1| ATAINAJO | T [ €002/81/01
AdALLYVE SIOHHD
AQANN| ANNNS [VANIT YN SdD HONVHO HONVNALNIVIA HNLLNMOQ | 02 | 00IT |0¥0T | ATAINALO | T | €002/81/01
AQAN| ANNNS [VANIT VN SdO | VLVdIDdTI0D V.LVa LOAT100 02l [ov0T1 |Ov80 | ATHLINAJO [ T | €002/81/01
SLOArg0
TV.LAN ONISN
INTAINOH
AQAN} ANNNS [IVANIT VN SdD HLVIGITYD FILVIAITVD 0f | 0¥80 | 0180 | ATALINALO | T | £00T/31/01
SNOILVYHdO
AQANAN| ANNAS [IVANIT VN SdD | ATIVA J0 LAV.LS dOLS/LIVLS ATIVA Sy |0180[SzL0| ATAIANAAO | T |€007/81/01
SNOILVYHdO
ATIvd 40 ANA
INMOM@IVAIG
AQANN| ANNNS [MVEANIT VN SdD LNANJINOA dOLS/LIV.LS ATIVA Oy | O¥91 | 0091 | QTHLINGO | T | €00T/L1/OT
AdANN] ANNNS [IVANTT VN SdO | VIVA 1DdTI0D VIVd 1Od7TI00 O1T [ 0091 [0T+1 | ATHLINAIO | T | €00T/LI/O1
A¥aLLVE OHEHD
AQANA] ANNOS IVANTT YN SdD HONVHO HONVNHALNIVIA FNILNMOA| 0T | 01#1 |0s€1 | aTalINaGdO | ¢ | co0z/L1/01
AQANN| ANNQS MVANTT YN SdD | VIVd LOHTIOD V1vVd LO9TI0D 0Z1 | 0S€1|0STT| ATHLNAO | T | €00T/L1/01
A¥ALLYE MOHAHD
AQANN| ANNNS [IVANIT VN $dD HONVHD HONVNHINIVIA FNIINMOA | 01 | O0SII |OvIl | ATHNAIO | T | €00T/LI/01
mﬂemum—:-oo PRI |uIdeq En—&@ POYIRA] Bilieliitiilig] snjels§ —anomuﬂ._ono uur ULy, QUILL | P9JS9], vaIYy o—n—o\.un— ajeq
IOIO=POYIRIA]| HOeL], (- Snye)s [euoneradQ Faonean(y dojg |jaeIg Jo
Woed], smje)gisme)s "ON

D-3




SNOILLVYddO
AQANN|ATNOTORIVANIT VN SdD | ATIVA 40 .LYV.LS dJOLS/LAV.LS ATIVA 0€T | SP60 | S€L0 |VHIV TNDOW| T | £00%/TT/01
SNOILVYddO
ATIVA 40 aNd
/NMAO@IVAIL
AQAN] ANNNS [AVANIT VN SdO INTAJINOH dOLS/IAVLS ATIVA 0C 0€91 | 0191 | A'THII NHdO T | £00T/17/01
AQANA| ANNNS RIVANIT VYN SdD | VILVA 1OdTIO0D V1vd 1lOFTI0D 0S 0191 | 0¢S1 | dTHId N3dO ¢ |€00Z/17/01
ADHHO
AQANIN] ANNNS [VANIT VN SdD MOHdHO VIVA | HONVNALNIVIN HNIINMOd |  0¢ 0261 [ 0SY1 | ATHId N3O T | £007/12/01
AQANAN] ANNANS [IVANIT VN SdD | VLVA .LOdTI0D VIva 1LOd3TIOD 08 0S¥1 | 0g€l | AT NHdO T | £00T/1Z/01
AJdLLvd AOHHO
AdANN] ANNNS [AVANIT VN SdD dDONVHD HONVNHLINIVIA HAILNAOJ ST 0¢€l [ ST1ET | aTHId N3O ¢ | £00Z/1T/01
AQANIN| ANNNS IVANIT VN SdD | VIVA .LOHTIOO Vivda LDITI00 Ofl [ SIET | SOIT | ATHId NHdO Z | £00Z/1Z/01
20dHD
AQANA| ANNMS [IVINIT VN SdD ADHHO VILVA | HONVNILNIVIN JINIINMOd S¢ SOIT | 0€01 | aTdId NddO T | €00T/17/01
AJANIN] ANNOS [JVENIT VN SdD | VILVA1DdT1100 VLVA .LOATI0D 08 0€01 [ 0¥60 | dTdld NHdO T 1£00T/12/01
$103rdo
TV.LIA ONISN
INAWAINOT
AQANAN| ANNNS [VENIT YN SdD JLVAdITvVO 4LVIdITvVO 0€ 0v60 | 0160 | ATHI NAJO ¢ | £00Z/17/01
SNOILVYHdO
AQdNA| ANNNS [IVENIT VN SdD | ATIVJ 0 13V.LS dOLS/LIVLS ATIVA $6 0160 | S€40 | ATHLI NHdO T 1£00T/17/01
SNOILLVY3dO
ATIva 40 aNd
INMAOMAVIID
AQANA] ANNAS [9VENIT VN SdD INFNJINOT dJOLS/ALEV.LS ATIVA S¢ 0tL1 | SS91 | A'THII NHdO 7 | £002/02/01
AQANA| ANNAOS [JVENIT VN SdD | V1vd .1lDodTI00 V1vd 1lodTIod 154 6691 | 0191 | d1dI1d N3dO T | £00T/0Z/01
MOdHO
AQANIA] ANNNS [IVANIT VN SdD ADHHD VivA | SONVNALNIVIA GNLILNMOd S 0191 | 6SS1 | dTHEI NHdO ¢ | £00T/0T/01
AQANA| ANNAOS [JVANIT VN SdO | VLvVA 1od71100 V1va LOIT1710D S9 SSST | OSPT | dTd1d N3dO T | £002/0Z/01
20dHO MOHHOD
AQANIA| ANNAOS [IVANIT VN SdD INFNJINOT HONVNHLNIVIA FANILNMOd | OF 0Sv1 | 01v] | dTHId NHdO T | £00T/0T/01
S4dvVL HLiM
AQANA| ANNNS [4VANIT VN SdD | ODNIOVS dN LIS dOLS/LIV.LS ATIVd 0T 0Iv1 [ 0S¢l | dTdId N3dO T 1€002/02/01
AQANA] ANNNS [IVENIT VN SdD | HONNTAVHIL HONNVAVHIE 0s 0S€1 1 00€1 | dTd1d N9dO T ] £002/0T/01
AQANIA| ANNNS [IVANIT VN SdD | VLVA .LOITIOD V1vd LOdTIOO 06 00¢1 | 0¢ll | d'HHId N3dO ¢ | £00T/0T/01
X0dHO
AQANA ANNAS [IVENIT VN SdD ADHHD VIVA | HONVNALNIVIN GNLILNAMOd S1 O€I1 | STIT | dT4Id N3dO T | £002/0T/01
suonjipuo)) ppRIy |widpeq urejdxy QI SJUIWWIOD) snje}g [euoneradp ww  |aun] [ouny| paisay eaxy joydoag] areq
JI3)I0=POYId]N| NoeaL |- smyeg euonerddp ‘uopemg| dojs |3ae3g Jo
oel], STeIS|SIEIS ‘ON




YALHNOAO VIRIV
AAANN|AANOTONIVANTT, NOLLOD VN | VIVALOITIOO V.IVd 1DFTI0D 09 |00SI|00vI| adaoOMm Z | €00T/€T01
MOFHD
JALINOAO VIVd ‘AdALLVE SOHHD VHIV
AGANN|AANOTONVANIT  NOLLOD VN HONVHO AONVNAINIVIN FNLINMOA | 0€ | 00¥1 | 0€€1 |  adaoom T | €00T/€201
VYALTNOAO VIV
AN AANOTONVANIT NOLLOD VN | VIva.LD3TIoD V.LVd LOATIOD SPl | 0EET | SOTT | dIAOOM T | €00T/£TOT
JALANOAO AddLLVd OHHD VIV
AAANNJAANOTONIVANIT NOLLOD VYN HONVHD HONVNAINIVIN IINLINMOA]| 02 | SOIT | Sb01 |  adaoom 7 | €00T/€201
WALSAS
ONIIAVIN
NOLLOD ANV
JALANOAO avaH ATONIS vVEIV
AGANWIAANOTONVANITY NOLLOD VN | DNISN 4LIVILS VIVA LDFTION SL | SPOT |0€60| aIAOOM T | €00T/€TOT
YOSNAS HTONIS NNA-SIL
vaIv
AQANIN| AANOTORIVANIT VN SdO | VIVd LDITIOD VIVA LDITION 09 |[0g60|0€80| azaoom T | £00T/€T01
SLOArdo
TV.IEN ONISN
INTFNINOA VIV
AAANNAANOTOMVANTT VN SdO ALVIIITVO HLVIAITVO 0z |0€80|0180| QIAOOM Z | £00T/€201
SNOILVYJAdO vIIV
AQANN|AANOTOAVANIT VN SdD | XTIVA 40 LAV.LS JOLS/LIVLS ATIVA oF | 0180|0€L0| adaoom T | €00T/€201
SNOLLVYH4dO
ATIVA 10 ANH
INMOMIVHIE
AQANIN|AANOTO[IVANIT VN SdD INFINGINOT JOLS/LYVLS ATIVad ST | OELY | SOLY | VAV TNO0N| T | €007/2Z/01
AAANN|XANOTO[IVANIT VN SdD | vLvd .LOITI0N VIVA LDHTI0D 061 | SOLI [ SSET [vaav TNOOW| T | €00Z/TT/01
MOTHD
AAANN]AANOTO[IVANIT VN SdD | JMOHHD VIVA | HONVNAINIVIN ANLINMOA | OF | SSe1 | S1€T1 |vadv TNO0W]| T | €007/2T/01
AdANN]AANOTONIVANIT VN SdO | VIvd LOFTI0D VIVA 1LDATIOO SL | sier oozl [vaay TNOONW| T | €00T/2T/01
A¥ALLVE SOdHD
AQANN|AANOTONVANIT VN SdD AONVHO FONVNALNIVIN FINILNMOd | 01 0021 [ 0STT | VAV TNDOW| T | €002/TT/01
AAANN]AANOTO[IVANIT VN SdO | vivd 1DATIOD V.IVA.LOITI0D 011 [osti1[ooot [vaavy TNOON]| T | £00Z/2Z/01
SLOdrdo
TV.LEA ONISN
INTANJINOH
AQANN|AANOTOIVANIT VN SdD HLVAGITVO ALVILITVO SL | 0001 | S¥60 [vEIV TNDONW| T | £002/2T/01
mﬂcmu.n—unso PRI {widljed ﬂma—&m— POYIOJA] RILLELIIL (g ] mﬂuﬂum —-w-s_ua.-v.mo aru aualy, [y, PoIsa], vaay 0—&@0& e
IIO=POYIRIA| el |- smie)s [eaoneradQ fuogean(y dois |3aelS Jo
yoesy snje)S{snje)s| ON

D-5




A¥ALLVE MOHHO anio
AQANN| AANOTO[IVINIT $dD VN FONVHD HONVNILNIVIN FINLLNMOd S STLT | 0TLY | LSHLANIIE | € | €00241/01
anio
AAANN| AANOTOIVANTT SdD VN | VIVA.LOITI0D V.Lvd LOATI0D OF | 0ZLI|Ov91 | LSHLANITE | € | €00T#1/01
SHdV.L anio
EQDE_ AQNOTO[EVANIT SdD VN | ONIOVS dN L3S dOLS/LEVIS ATIVA 07 | 0¥91 {0791 | ISHLANITL | € | €00Z/41/01
_ A¥aL1Lve PREE) ANVT
AdANN| AANOTO[IVANIT $dD VN TONVHO HONVNILNIVIA SINLLNMOJ S 0291 | S191 [NOILVYEITVD| € |<€o0zw1/01
ANVT
EQDETQDSU AVANIY SdD VYN | VIVA.LDOFTION V.Lva LOATI0D 0S | ST91 | STST [NOLLVYEITVD] € | €00z/41/01
ANV
EQDE_KSO,B AVANI'] $dD VN | dNJ1ds TVILINI dn 13S TVILLINI 01€ | STST | SI01 [NOLLVIEITVD| € | £00z41/01
YALTNOLINOVIA
_ JYA1LINOAO anon
AQANWN|ANOTONMVANIT NOLLOD VN |NOLLVZITISOWHEA NOILVZITIS0WNdd Ovl | SOST {skei| LSHLANITIE | T | £00/42/01
_ JALHTNOAO anon
AQANN|AANOTONVANIT] NOLLOD VN | vIva.ldod110d V.Lvd LOITI0D ST |syzilozer | 1sALANITE | T | €00Z4T/01
_ JALTNOAO ANV
AQANN|AANOTONIVANIT NOLLOD VN | VIvdlddT10D Y.Lvd 1OTTI0D 07 | 0zzi | 0021 INOILVIEITVO| T | £00T/4T/01
YALANOAO ANV
AdANNJAANOTONVANIT, NOLLOD VN |NOLLVZITISOWId NOLLVZI'TISOWAd Sy | 00TI | SIT1 |NOLLVYIAITVD| T |€00zwc/ol
JALIN0AO0 LId 1§91 ANV
AQANW|AGNOTONVANIT NOLLOD VN NI VIVA LOFTI0D) VIVA LOFTI0D 06 | SII1|SP60 INOILVIEITVO| T | £007/42/01
SLOAfd0
TVIIN DNISN
JALANOAO JINAIWNJINOT ANV
AQANN{ANOTO[IVANIT], NOLLOD VN HLVIAITVO HLVIAITVO Si SP60 | 0£60 INOLLVIEITVD| 7 | €00T/#2/01
YALINOAO VIV
AQANN|AAROTONIVANIT NOLLOD VYN | VIVdJIDgTI0D V.Iva LOFTI0D Sy | 0£60 | S¥80| qQAAoOOM z | coozvziol
JALINOAO A¥ALLVI MOFHD vaEIvV
AAANN|AANOTONVANIT, NOLLOD VN FONVHO HONVNALNIVIN FNLINMOA | ST S80 | 0£80 | QIAOOM T | coozveion
JYALFINOAO vaav
AdANN]AGNOTONVENIT  NOLLOD VN | VIVd.LOETIOO V1va LOFTI0D Sl 0€80 [ S180 | adAOOM T | €00T/4T/01
JALINOAO SNOLLVYHdO VHIY
AQANN|AANOTONIVANIT NOLLOD VN | ATIVA 40 L¥V.LS JOLS/LAVLS ATIVd Sl $180 | 0080 | aIAOOM T | co0zpTiol
SNOLLV¥3dO
ATIVA 40 aNd
YALINOAO INMOTIVHIA Vv
AQANW|AANOTOMVANIT NOLLOD VN INFAJINOA dOLS/LYVLS ATIVA S1 | 0£91 [S191| Qadoom T | €00z/£T01
JHLANOAO vIavy
AAANN|AANOTONVANIT NOLLQD VN | VIVd.LDITI0D VIVd LOFTI0D SL |s191|00S1| qaaoom T | €00T/£201
suonpuo) ppid (wiaped| weidxy  [poypp|  sjusunuo) snjeys jeuonessdg u [Juny [smny| pajsay eary [odoay| areq
I9YIQ=POYI3IA]| Noel[, |- snje)s jeuoneradQ fuoyeangq doys | 11e)s Jo
Pely, snjeygsnielg ON

D-6




AQANN| ANNNS JIVANIT SdD VN | VIVd.LDdTI0D VY.LV LOITI0D 06 [0F91 [O0IST| ATALINGJO | € | £00T/91/01
SHAVL
AQANIN| ANNOS [VANTT $dD VN | DNIOVdS dn I4d§ JdOLS/LYVLS ATVd 68 | O1ST |shel | ATHHANALO | € | €00T/91/01
AAANW|] ANNNS [MVANIT SdD VN | VIvd.1DdTI0D VLV IOATI0D 06 | SPEI [SITI| QTAINALO | € [ €00Z/91/01
. A¥LLVE OHIHD
AQAON| ANNNS [MVANIT sdD YN AONVHO HONVNALNIVIN HANLLNMOA | S | SITI [01T] | ATHIANAO | € | €00Z/91/01
AQANA] ANNNS RIVANIT sdD VN | V1vVd IDdTI0D V.LVd LOFITI0D 0L (01210011 | OTHANAMO | € | €00T/91/01
A¥ALLYE SDHHD _
AQANN] ANNNS PIVANIT SdD YN HONVHO HONVNHINIVIA HINIINMOA | 01 | 0011 {0501 | ATHIANALO | € | £00T/91/01
XQAOA] ANNNS RIVANTT SdD VN [ VIva.iDodaTIOD VIVA.LOATI0D 08 [0s01]0£60] AQTHIANAIO | € [€00Z/91/01
AQANA] ANNNS [IVANIT SdD VN ALVIE VO ALVIEITVO Sy [0£60 [ Sv80| AQTHIANAIO | € [£007/91/01
SNOLLY¥4dO
AQANN| ANNAS [IVANIT R (9) VN | ATIVA 40 LAVLS dOLS/LAVLS ATV Sy | S¥80 {0080 | QTALINAIO | € | £00T/91/01
SNOLLYYHdO
ATIVA 40 ANA
INMO@IVIAE
AQAAN] AONIM [HVANIT 3] YN INAAJINOT dOLS/LYV.LS ATIVA Sy [ 0081 |SILI| QTHMNALO | € | £00T/S1/01
AQANIN| AANIM [AVANTT SdD vN_| v1va.i1odaTiod V.Lvd LO31100 09 [SILT[SI91| ATHHNALO | € [€00%/S1/01
AYALLYE MDEHO
AQANN] AONIM NIVANIT Y (9) VYN HONVHO HONVNHAINIVA HNIINMOQ | ST | ST91 {0091 | ATHEINEMO | € | £00T/S1/01
AQANN] AANIM [IVEANTT D) VN | VLvd 10471100 V.LVA 1OHTI0O Sy (0091 |S¥st] T NAJO | € [€007/C1/01
A¥ALLYVE OdHD
AQANN| AANIM [AVENIT Sdo VYN ADONVHO HONVNILNIVIN GNLLNMOQ | ST | STST | 00ST | QTHIINAJO | € | £00T/51/01
AAQNN] AQNIM IVANIT SdD VN | VIVQIDdTI00 v1vd LOd1100 0Z1 [ 00S1 [Q0ET | ATHIANHAJO | € | €00T/S1/01
ADVIAVA
YALY A INFATID
OL SAOSNHS NO
HdV.L LNd “NOHHD S0dHO
AQANN| AANIM [IVENIT SdD YN INHNINOE | HONVNAINIVIN HNLINMOA | ST | 00€1 [SpTl | ATHLANAIO | € | €00T/S1/01
AQANA] AONIM RIVANIT SdD VN | VIvd.1lodTI0D V.LVd .LOFT10D S¢ [sver|orel| QAL NAIO | € [ <€00z/s1/01
AQANN] AQNIM [IVEANTT SdD VN HLVIAITVO HLVIAITVO st otz |syll]| QTEANAIO | € [ €00T/S1/01
SHAV.L
AQANN| AGNIM NVANIT Sdo VN | ONIOVdS dn 1S dOLS/LAVIS ATIVA 06 | SPIT1|SI01| ATHRINALO | € | €£00T/S1/01
SNOILVYAdO
AQANN| AONIM RIVANIT (9] VN | ATIVA 40 LIVLS dOLS/LYVLS ATIVA Sel | S101 {0080 | ATHIANAAO | € | €00T/S1/01
SNOLLYYHdO
ATIVA 40 ANA
INMO@IVEET anio
AQAOW]AANOTORIVANIT SdD YN INFNJINOA dOLS/LAVLS ATIVd 0¢  [SI8T|sbil| LSALANITIE | € |€00TH1/0L
anio
AQANN|AJNOTONVEANIT $dO VN | VIVQLOFTI0O VIVA.LOFTIOO 07 | ShL1|STil| LSALANITE | € | £00TA1/01
suonIpuo)) p1y | wianed E_N—ﬂxmm g-—ﬂw—): SRPWWo)) snjels§ —w-sma«hoﬂo uru ULy, [dUIL],{ PIISIY eIy o—ﬁco.w aje(
J3IO=POYI| YOeLL, |- smelg [euonerado fuoyeang| doys |1ae1g Jo
Houly, smye)gisnie}s ‘ON

D-7




AQANA] ANNNS [IVANIT SdD VN | VIvVd1O"3TIOO VIVQd LOATIOO 0  [ssiT|szil| QTaINGdO | € | £007/81/01
ALITVNO
AQANIN| ANNNS [dVANIT SdO VN | dLITIILVS avd ANTIVA INTNJINOT Ol  [STIT|SINT| QTHINAdO | € | £007/81/01
A¥ALLVE MOdHO
AQANIN] ANNNS [MVENTT SdD VN FONVHD HONVNIINIVIN HNLLNMOA S SITI|OTIT| ATHINAJO | € | £00Z/81/01
AQANA] ANNNS [IVEANTT SdD VN | VIVAIDETIOD VILVA .LOITI0N 08 |0T111]0s60] ATHIINALO | € |€00Z/81/01
A¥dL1Lve SOHFHD
AQANN| ANNAOS [SvaNtT SdD VN HONVHO HONVNAINIVIN INLLNMOA| 01 | 0560 | 060 | QTHEANIIO | € | €00T/81/01
AAQAnN| ANNNS [SvANIT SdD VN | vivaidd1100 Vivd LOFTI00 S9 {060 {se80] ATAIANALO | € |€00z/81/01
AQANIA] ANNNS [IVANIT SdD VN HIVIAITVO ALVIAITVO Sz |se80]0180] QTHIINAAO | € [<00Z/81/01
SNOILVJddO
AQANIN| ANNNS [9VENIT SdD VYN | ATIVA 40 LIVLS dOLS/LIVLS ATIVA Sk | 0180 {STL0| ATILINAJO | € | €00Z/81/01
SNOILVY¥HdO
ATIVA 40 aN™
INMO@IVAYE
AQANN| ANNNS [IVANIT SdD VN INFNINOF dOLS/LYVLS ATIVA 0S |ov91|ossi| araINgdo | € | €00z/L1/01
AAAni| ANNNS [dVANIT SdD VN | VIV 1D9TI0D VIVd LOITI0D 05 |ossifoost| ATALANAO | € | €00z/L1/01
A¥ALLVE MOFHD
AQANN| ANNQOS [¥VENIT SdD VN ADNVHO HONVNALINIVIN GALINMOA | ST | 00ST | SkbT | QTIIINALO | € | €00T/L1/01
AQANW| ANNNS [AVaNIT SdD VN | VIvdlddT110D V1Vd LOFTIOD Ss  |stviloser| ATHIANEIO | € | €007/L1/01
sa14avd
QELOANNODTY
‘NOLLOANNOD
AQAN| ANNNS [IVANIT SdD VN F19VO Avd TINTIVA INFINJINOT ST |oseliszel | QTAANAJO | € | <€00z/L1/01
AQAnNN] ANNNS [IVENIT SdD VN [ vIvd.lDdTIO0D VIVA LDITI0D S¢  |szerloctl| ATAMANIIO | € | €00T/L1/01
SAdv.L
AQAN| ANNNS VENIT SdD VN | DNIOVJS 4N 138 JOLS/LMVIS ATIVd OF  |0£T1 |0S11| ATAIANAAO | € | €00Z/L1/01
AQANIN| ANNNS [IVaNIT SdD VN | vivaldoa110d vivd 1OdT100 0¢ losti]ozii| a1aiNgdo | € | €00Z/L1/01
AdaLLve DFHD
AQANA] ANNNS [IVENTT SdO VN AONVHO HONVNZLINIVIN HNLINMOA| 07 | 0zTIT|[001T| ATAIANALO | € | €00T/LI/O1
AQANAN] ANNNS [IVANIT SdD vN | Viva 1daTiod V1valoaTiod 06 |ooir|og60] ATALINAIO | € [ €00z/L1/01
AQAnNN] ANNNS [3vaNIT SdD VN ALVIAITVO ALVIGITVO 07  10£6010160 [ @THIANAIO | € |<€00Z/L1/01
SNOILV¥dd0O
AdAniN} ANNNS RIVANIT SdD VN | AXTIVA 40 LYVLS JdOLS/TAVLS ATIVd 001 | 0160 |0£L0| ATAANIJO | € | €00T/L1/01
SNOILVJ4d0O
ATIvd 40 aNE
INMO@IVEIL
AAANW| ANNQOS [JVENIT SdD VN INFNJINOA dOLS/LYVLS ATIVA 0¢  |ogLr oot | a1aINgdo | € | €00Z/91/01
AQAniN] ANNAOS [IvaNIT SdD VN | viva.lddT1100 V1Vd LOFTIOD S1 |o0L1{sH91| ATALINAEJIO | € | €007/91/01
AddALLVE SOFHD
AQANIN] ANNNS [IVANIT SdD VN FONVHO HONVNAINIVIN HNLINMOA] S | SHo1 |0vo1 | QTIIANALO | € | £00T/91/01
mﬂcmum—ugo jugiGe weq ﬂmn—ﬁk@ [POYqIAL SjuRWwo) mﬁusw —ﬂﬁc.—a&hoﬁo uru vEm.H sy, PIISIL By o_ncv& Ijeq
1AYI0=POTIa]\]| JoeL], |- snjejs [euoperadQ ‘uonemg dojs | ueIg Jo
yoeaj, [smelgismyels ‘ON

D-8




AQANN| ANNOS RIVANIT SdD VN | VIVA.1DITI0O VIvalodTIioo S¢ 00L1 | §T91 | ATHLI NHJO € | £00T/02/01
AddLIve AOHHD
AQANA| ANNAS NIVANIT SdD VN HONVHO HONVNHINIVIN HNIINMOA | 01 ST91 | SI91 | aTdId Nd3dO € | £00T/0T/01
AQANN] ANNAOS [IVHNIT SdD VN | VIVA.LOITIOO VIVa.LOdTI00 0S S191 | 6TST | ATdId NddO £ |£002/07/01
SHdVL
AQANIA] ANNAS [IVENIT SdD VN | ONIOVdS dN LIS dOLS/LAVLS ATIVd 0c §T61 | SOST | d'THIH NHdO € | £002/07/01
PRCARAA: S JOdHD
AQANIA} ANNOS [IVENIT SdD VN HAONVHD HONVNIINIVIA HALLNMOJ S SOST | 00ST | ATdId N3dO € | £002/0Z/01
AJQANAN| ANNAOS RIVANIT SdD VN | VLVQ 1DdTI0D V.Lvd 1DdTI0oD 06 0051 | 0tel | ATHId N3O £ | €002/07/01
AddLLvd p.ecizie]
ACQANN| ANNNS [IVENIT SdD VN HDNVHO HONVNHINIVIN FANLLNAMOA 01 0€€T | 02€T | ATHId NIdO € | £002/0T/01
AQANIA| ANNNS [JVENIT SdD VN | VIVAd.LOFTIOO V1vd.l.OdTIOD 0S 0zel [ 0eZT | aTdld NdIdO € | €002/0T/01
AJANN| ANNNS [IVANIT SdD VN HONNT/AVRIL HONO'TAVHIE 0¢ 0€21 [ 0121 | dTdId NHdO € | £002/02/01
PR CARAA: S AOdHO
AJANN] ANNNS NVANIT SdD VN dIONVHO HONVNHINIVIA FNILNAOQ 01 0171 10021 | aTdId N3dO € | £002/0T/01
SHdVL
AJANA| ANNNS IVANIT SdD VN | ONIOVdS dN LdS dOLS/LIVLS A TIVA St 00CT [ ST11 | QTd1d NddO £ | £00T/0T/01
AQANIN| ANNAOS [IVANIT SdD VN | VLVd.LOFTIOD VIVA .LOITIOD Sy SITT |0€0f | dTHId NddO € |€002/0T/01
Addlivd A0HHO
AQANIN] ANNNS [IVENIT SdO VN HDONVHO HONVNHLNIVIA HANLLNAOd 01 0€0T | 0201 | dTdId NHdO £ |1£002/02/01
AJANAN] ANNNS IVANIT SdD VN | V.Lvd.LOdTI0D VIVA .LOdTIOD €9 0201 | §160 | TdId NHJO £ ]£002/02/01
AQANA] ANNNS [IVANIT SdD VN HLVAdITVO H4LVIdrivO 0€ S160 | S¥80 | ATHId NHdO £ | £€002/0Z/01
SNOLLVYddO
AAANIAN| ANNNS [IVHANIT SdD VN [ ATIV@JO L3VIS dOLS/LIVLS ATIVA 09 S¥80 | S¥L0 | ATHId NIJO £ | £002/0Z/01
SNOILVYddO
ATIVA 40 ANA
INMOM@IVAIA
AQANIN] ANNOS [IVENIT SdO VN INFNJINOT dOLS/LIVLS ATIVA 0¢ 091 [ 0191 | ATIIHd NHdO € | £00Z/81/01
AQANN| ANNNS [IVENIT SdD VN | VLVALDdTIOD VLVd.LOdTI0D S¢ 0191 | S€S1 | dT3Id NddO £ | £007/81/01
AddLLvd A0dHD
AQANIN| ANNNS [JVEANIT SdD VN HONVHO HONVNHINIVIA SNLLNAMOd S SEST | 0TST | ATHIA NddO € | £007/81/01
AQANIN| ANNNS [IVENIT SdD VN | VIVA.LOFTIOD VIVA .LOdTIOD SS 0T61 | STl | dTdId N3O € | £002/81/01
A¥dlLIvd J0dHO
AQANIN| ANNNS [JVHNIT SdD VN HONVHO HONVNHINIVIN HNILNAOJ S STr1 1 0Tv1 | dHI4 N3dO € | £00Z/81/01
AQANIN| ANNNS RIVANIT SdO VN | VLVd.LOdTI0D VIVA LOdTIOO SS 0Zrl | STET | ATdId NHdO £ | £00Z/81/01
SddV.L
AQANA ANNNS R[IVANIT SdD VN | ONIOVdS dN L3S dOLS/LAVLS ATIVA ST STEL | 00€1 | dTd1d NddO € | €00T/81/01
AQANIN| ANNAS [IVENIT SdD VN | VLVA LOATIOO V.LVd 1OFTI0D 0o¢ 00€T | 0¢T1 | THId N3O £ | €00Z/81/01
AQANIN| ANNNS [JVENIT SdD VN HONNT/AVEIL HONNTAVHIIE S¢ 0€TI | SST1 | AT9Id NddO £ | £002/81/01
suonIpuo)) paly | wrdneq utedxy  [pomdn] SHUWWOD) snye)s feuoneladQ uin  [Junf [ouny | pasay eaxy [oydoag| 93e(
1Q10=PoYIdA| JorI], |- smels [euoyeradQ ‘uoneanq doig | 11e)g Jo
HOBLL SmejSisnyels ‘ON

D-9




JHLHNOAO Vdav
AQANN|ATNOTORIVANIT  NOLLOD VN | VLvd LOFTIOD VILVA LOHTIOD sS 00¥1 | SOCT |  aadoOoMm € ] €007/TT/01
JALINOAO AdHLLVE MOHHD vaday
AQANN|AGNOTORNIVANIT  NOLLOD VN HONVHO HONVNHLNIVIN HNIINMAOA S SOET | 00€T |  QIAOOM € | €007/2T/01
YHLINOJO Vaiav
AQANWIAJAOTOEVENIT  NOLLOD VN | VILVdIDHTIOO VIVA LOFTIOD SS 00€T | SOTI | adAOOMm £ | £00T/TT/0T
YALHANOdO AddLLvd ADHHD Vv
AGANNJAJNOTOIVENIT  NOLLOD VN HDNVHO HONVNAINIVIN HINIINAOd | 0T SOTI | SPIT| QIAOOM € | £00T/TT/o1
YALHINOJO VIV
AQANNIANOTOVANIT  NOLLOD VN | VLVA.LOFTIOD VLva lodTIoD SO1 SPIT 10001 | QdAOOMm € | £00T/TT/01
Y41IANOAO VIV
AQANN|ANOTORIVANIT  NOLLOD VN HLVIAITVO JLVIdITVO ST 0001 | €60 | ddaoom £ | £00T/TT01
JILINOAO SNOILVYHddO vaav
AQANN|ANOTONVANIT  NOLLOD VN | ATIVA 40 LYVLS dOLS/LYVLS ATIVA 0Z1 S€60 | S€L0| QHAOOM £ 1£00T/TT/01
SNOILVYHdO
ATIVA 40 aNH
/INAOTAVIIL
AQANN|ATNOTO[MVANIT SdD VN INFAINOT dOLS/LIV.LS ATIVd 0¢ 0€91 { 0091 | ATHId NAdO £ 1900T/17/01
AJQANIN] ANNNS [SVENIT SdD VN | V1vad.ldodTI0D YLVA 1OdTIOD SL 0091 [ S¥¥1 | ATHII NAJO £ | €00T/1T/01
AddLLVE ADdHD
AQANIN] ANNNS NIVENIT SdD VN HIDNVHO HONVNILINIVIN FNILNAOA | 01 Syl | Sevl | AT9Id NHJO £ | £00T/127/01
AQANIA| ANNNS VENIT SdO VN | Vivd.lddT1Iod Vivd.LD3TIOO 0§ Sev1 | Svel | dTdId NHdO € | €00T/12/01
AdHLLVY A0dHD
AJANIN| ANNQAS [IVANIT SdD VN HONVHD HONVNHINIVIN FINILNMOd S SPET | 0€ET | ATHI4d NHdO £ | €00T/12/01
AQANN] ANNNOS [4VENIT SdD VN | VIVA.1lD"3TIOO V.LVA .LOFTI0D 06 0€€T | 0021 | aT1d1d NHdO £ 1£007/17/01
A¥dLLVE J0dHD
AQANN| ANNNS PNIVEANIT SdD VN IDNVHD HONVNHINIVIN HNILNAOQ 01 00T1 | OSTT | dTdId NHdO ¢ | €00T/12/01
AdANIA| ANNNS RIVANIT SdO VN | VLvd.LDFTI0D V1vd LOaTI00 0s 0S11]00IT | aTd1di NadO € 1 €00%/12/01
AJANIN| ANNAS HVENIT SdD VN HONNI2VIYd HONNT1/vVAdd 0z 00I1 j O¥01 | A'1HId NHdO € ]£00T/1T/01
A¥dLLVY 2I0HHD
AQANIA| ANNNS RIVANIT SdD VN JDONVHO HONVNHINIVIN HNILNAOQ 01 0v01 { 0€01 | A'THId NddO ¢ [ £00T/12/01
A0dHD
AQANiA| ANNNS [AVENIT SdD VN VIVA AVOTINMOJG HONVNALNIVIN JNIINMOA | 0T 0€0T1 | 0101 | dTHId N3dO € | £00T/12/01
AQANIN| ANNNS [IVANIT SdO VN | Vivd .1lOdTIOD YILVd LOITIOD 0L 0101 | 0060 | ATHId N3dO € | €00T/1Z/01
AQANIN| ANNNS [VENIT SdD VN HLVAIITVYD d41vadrvo oy 0060 | 0780 | ATdId NHdO € 1£00¢/12/01
SNOLLVY3dO
AQANIN] ANNNS RIVANIT SdD VN | ATIVA 40 LYV.IS dOLS/LIVLS ATIVA 154 0780 | S€L0 | dTdId NIdO £ | €00T/1T/01
SNOILVYEdO
ATIVA 40 aNF
INAMO@IVIIE
AQANIN| ANNNS [4VENIT SdO VN INFAINOT dOLS/LIVLS ATIVA 0¢ 0€L1 | 00L1 | A'THIA NAJO ¢ | £00T/0Z/01
Suonrpuo) ppLy | uidned wejdxy  |poyiap] Sjuwme) snye)S feuonerdsdo unu jouny awly| PASSL vaxy pPrdoag) ajeq
IIO=POYIRAl| Moe1], |- sme)g [euoneIadQ fuoneang) doss | Jaess Jo
joely Snjei§isniels ‘ON

D-10




_ LId LSHL JLid LSHL
AQANN|AANOTO[IVENIT] SdD VN NI VLvd 109TI0D V1vd LOITIOD SOT | 0011 | ST60 [NOILVIEITVD| € | €00T/#c/01
IId ISAL
Eabs_wabo,_o MVINIT SdD VN HLVILAIIVO ALVIGIIVO S1 $160 | 0060 [NOILVYEITVD| € | €00z#z/o1
SNOILVYddO I1d LSAL
AAANIN|AANOTOVANTT SdD VN | ATIVd 40 LIV1S dOLS/IYVLS ATIVd 09 | 0060 | 0080 INOLLVYILITVO| € | £00T/4T/01
SNOILVYIddO
ATIVA 40 GNF
INAOTAVAIL
AQANN| AANOTO[IVANIT SdO VN INFNJINOA JOLS/LAVIS ATIVd s9 | ogor1 | szst |vaav TnOONW| ¢ | coozczion
AQANW| AANOTOVANTT SdD VN | vlvd.lDoFTI0D VIVAd .LOATI0D S9 | szst [ozkt [vaavy TNOONW]| € | €00Z/€7/01
AddLLVe MOFHD
AQANWN|AANOTO[IVANTT SdD VN AONVHO HONVNALNIVIN TNLLNMOA | 01 | 0zvl |01v] |vAdV TNOON| € | €00Z/€T/01
AAANN[AANOTO[IVANIT SdD VYN | VIvd1OdTIOD VIVA LDETI0D ss  [orvi [s1eT [vaav TNDONW| € | £00Z/€2/01
SH3dvVL
AQANN|AANOTOIVANT] SdD VN | DNIOVJS dn 14S dOLS/LAVLS ATIVA Sh | SIE1|0€TI [vEIV INDON| € | £00T/£2/01
AQANWIAANOTONVANTT SdD VN | vIvd.LOITIOD vivd LDITI0D 01 |o¢fz1 |ozel [vaav TNDON| € | £00T/€T/01
A¥dLIVE MOFHD
AQANN|AANOTO[IVANTT SdD VN HONVHD HONVNALNIVIN NILNAOA S 0721 | S121 |VHIV INDON| € | €00Z/€T/01
AAANW[AANOTO[dVANTT SdD VN | vlvdlodTIOD VIVAd LOFTI0D 09 |SITI|SITT|vady TNO0N| € | £00T/€2/01
A¥ALLVE SOFHD
AAANN| AANOTONIVANIT SdD VN FONVHD HONVNILNIVIA NLINAOA S SITT |OITT |vadV TNOON| € | €00z/€z/01
AAANW[AANOTO[AVANIT] SdD VN | vIvdlDI710D v1vd LOFTIOD SS | OI11 | S101 [vEIV INOON| € | €00z/€T/01
sddvl
AQANN|AANOTO[IVENIT SdD VN | ONIOVJS dN 148 dOLS/LYVLS ATIVA 09 | S101|S160 | VANV TNDON| € | €007/€T/01
AQANN[AANOTO[IVANT T SdD VN ALVIFITVO FIVIAITVD ST | <160 [ 0060 vV INDON| € | €00Z/€2/01
SNOLLVYHdO
AQANN|ATNOTONIVANIT SdO VYN | ATIVA 40 LIVLS JOLS/LAVIS ATIVA 06 | 0060 | 0£L0 |VIIV TNDON| € | €00T/£Z/01
SNOLLV¥ddO
ATIVd 40 aNd
YALINOAO INMOTIvEdd vaav
AQANN|AANOTONIVANIT NOLLOD VN INFNINOA dOLS/LIVLS ATIVA sL  |oeLt|sior| agaoom € | €002/2/01
JALINOAO vaav
AQANW|AANOTOMVANIT NOLLOD VN | VLvd.lDdTIOD VIVd .LOFTIOD ss | s191|ozsi| aaaoom € | €00z/zT/01
JALINOAO AddL1ve MOdHO VIIV
AQANW|ANOTO[EVEANTT NOLLOD VN FONVHO FONVNIINIVIA FNILNAMOd S 0zS1 | S1S1|  Idoom € | €00Z/22/01
JALINOAO vaIV
AQANW|ATNOTO[IVANIT NOLLOD VN | VIvd1DFTIOD VLVA LOFTIOD $9 |sisi|owi| aaqoom ¢ | €002/2T/01
AAIFNOdO A¥dlivd MOFHD VIV
AQANN|AANOTONIVANIT NOLLOD VN HONVHO FONVNIINIVIN FNLINMOA| 01 | 0I¥1 [00F1 | QIAOOM € | €00z/zT/01
mﬂcgmﬂﬂco PRI |uIdjeq ﬂ_«—&m— PoY3d sjuduIto)) ma-wum —«.—O_u«hoﬁo ur QuILY, | dumLy, PII1s3a], eday 0—&00& ajeqd
_YO=POYIdN| Joel] |- sme)S [euoyeradQ fuone.n(g dojs | els Jo
ARy, snjejs(sniels ‘ON
/ N 1 4

D-11



£ ~
AQQONW[AANOTONVANIT SdD VN |NOILVZITISOWNId NOLLVZITISOWAA S6 | SOST [OSET [VAIV TNOON| ¢ | £00zT/01
AQANN[AANOTONVEANIT SdO VN | VIvd.L1DdT1100 VIVd LOFT1100 09 _[ocer [ocel [vadY TNOOW]| € | €002/42/01
L1d LSAL
AQANW|AANOTONIVENTT SdD VN | HONNMVId HONNI/MVEId S9 | 0€TI | STIT INOLLVIEITYD| € | £00Z/4T/01
1id 1S3l 11d LSEL
AQANW|AANOTONVENTT SdD VN NI V.LVd LOITIO0 V.Lvd 1097100 ST |STIT |01 INOLLVIEITYD| € | €£00T4T/ol
AYALIVE PRER) LId LSAL
AQANN|AANOTORIVANIT $dD VN FONVHO HONVNILNIVIN FNILNMOQ [ 01 [ OT11 | 0011 [NOLLVIEITVY| € | €00z/pT/ol
suoyIpuo)) ppRIg |wRpeqg uieldxy  [poyje sjudWwo)) snje)s euonerddQ U juniy [owi], [ pajsay waay [opdoag eq
JIIO=PORIdN| WoRl], |- sme)s [euonerad) fuopemq doyg | eyg o
e J ST)e)S|Sn)e)s *ON

D-12




APPENDIX E. REFERENCES

Standardized UXO Technology Demonstration Site Handbook, DTC Project
No. 8-CO-160-000-473, Report No. ATC-8349, March 2002.

Aberdeen Proving Ground Soil Survey Report, October 1998.
Data Summary, UXO Standardized Test Site: APG Soils Description, May 2002.

Practical Nonparametric Statistics, W.J. Conover, John Wiley & Sons, 1980, pages
144 through 151.

(Page E-2 Blank)




APPENDIX F. ABBREVIATIONS

AEC = U.S. Army Environmental Center

APG = Aberdeen Proving Ground

ATC = U.S. Army Aberdeen Test Center

CEP = Central Error Probability

DGPS = digital Global Positioning System

EM = electromagnetic

EQT = Army Environmental Quality Technology Program

ERDC = U.S. Army Corp of Engineers Engineering, Research and Development Center
ESTCP = Environmental Security Technology Certification Program
GPS = Global Positioning System

GX = Geosoft executable

JPG = Jefferson Proving Ground

MS = Microsoft

POC = point of contact

ROC = receiver-operating characteristic

RTK = real-time kinematic

SERDP = Strategic Environmental Research and Development Program
UXO = unexploded ordnance

YPG = U.S. Army Yuma Proving Ground
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